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(57) Abstract 

Compounds of formula (I), wherein R| is hydrogen or straight or branched Ci-* alky I, Zj is O. NH, CH2O or CH2NH, each of Rj and 
Rj, which are the same or different, is hydrogen or a group selected from straight or branched alkyl, alkoxy, thioether, nitrile, trlfluoromethyl 
or halogen (F. CI. Br, I), or, when they are adjacent, Rj and Rj, taken together, form a 5- or 6-membercd ring in order to form, e.g.. 
naphxhyl tetrahydronaphthyl. beruopyrane or benzodloxane, X-Y is NCHj. CH-CHj. C-CH, N or NCH2CH2. and Z\ is -(CHa)*, -(CH^ 
CO-, -CO-, -CO(CH 2 )n-. -SO2-. -SOjfCHj)!,-. -0(CH2)n% -O(CH 2 )nC0-. -OCO-. -NH(CH 2 >n-. •NH(CH 2 )nCO. l -NHCO-, -NHCOfCHiV. 
.HH(CHi)»S02-. -NHSO2-. -NHS0 2 (CH 2 )„., -CH-CHCO-. -CCCO- -{O^Oj-. -OCCHj)^-. 



" (57) Abrege* 

La pnfsente invention eoncemc les composes de formule (I) dans laquelle: R| represente un hydrogene ou un alkyle lineaire < 
ramifte comprenant de 1 a 6 atomes de carbone. Z7 repnfsente O. NH. CH2O ou CH2NH. R2 et R3 idenuques ou difTerents reprfsenic: 
un hydrogene ou un groupe choisi parmi un alkyle lindaire ou ramifle*. un alcoxy, tnioe*ther. nirrile, trifluorome*ihyie ou halogene (F. C 
Br. I), ou. R2 ct R* lorsqu'ils sont adjacenrs, pris ensemble, formem un cycle a 5 ou 6 chainons de facon a conscinier par exempl 
un naphryle, un te*rrahydronaphtyle. un bewopyrane ou un benzodioxane. X-Y rcpresente NCH2. CH-CH2. OCR N ou NCH2CH2 2 
rcpresente ^CH 2 K -<CH2)„ CO-. -CO-. -COiCH 2 ^. -SO*-. -SCWCrhW. .CXCH2V. -CKCrhWX).. -OCO-. -NH(CH 2 V. -NH(CH 2 )nCO 
-NHCO-. -NHCCXCH2)n% -NH(CH 2 )nS02-. -NHSO2-. -WJSOgfgH^ -CH-CHCO-, -CCCO- ^CH 2 )nS02 % -Q(CH2)»SO?-. 
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NOVEL AROMATIC PIPERAZINES DERIVED FROM SUBSTITUTED 
CYCLOAZANES, METHOD FOR PREPARING SAME, PHARMACEUTICAL 
COMPOSITIONS, AND USE THEREOF AS DRUGS 

The present: invention relates to novel aromatic 
5 piperazines derived from substituted cycloazanes, as well 
as the method for preparing them, pharmaceutical compo- 
sitions containing them and their use as drugs. 

Serotonin or 5 - hydroxy t rypt amine (5-HT) is a neuro- 
transmitter and a neuromodulator which is involved in 

10 numerous physiological and pathological processes. 
Serotonin plays an important role both at the level of 
the nervous system and at the level of the cardiovascular 
and gastrointestinal systems. At the central level, 
serotonin controls functions as varied as sleep, loco- 

15 motion, food intake, learning and memory, endocrinal 
modulations, sexual behavior and thermo- regular ion . In 
the marrow, serotonin plays an important role in the 
systems for controlling peripheral nociceptive af ferents 
(cf. A. Moulignier, Rev. Neurol. (Paris), 150, 3-15, 

20 1994 ) . 
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"Serotonin receptor subtypes: pharmacological signifi- 
cance and clinical implications", Karger Ed. (1992); 
B.E. Leonard, Int. Clin. Psycho-pharmacology, 7, 13-21 
(1992); R.W. Fuller, J. Clin. Psychiatry, 53, 36-45 
5 (1992); D.G. Grahame-Smith, Int. Clin. 
Psychopharmacology, 6, suppl . 4, 6-13, (1992). These 
receptors are subdivided mainly into 4 large classes 
(5HT : , 5HT 2 , 5HT 3 and 5HT 4 ) which themselves comprise 
subclasses like the 5H7\ receptors which are subdivided 
10 mainly into 5HT lA , 5HT 19 , 5HT lD (cf . G.R. Martin, P. A. 
Humphrey, Neuropharmacol . , 33., 261, 1994 ; P.R. Saxena, 
Exp. Opin. Invest. Drugs, 3(5), 513, 1994). The 5HT 1D 
receptors themselves contain several receptor subtypes; 
accordingly, the 5HT 1Da and 5HT 1Db receptors have been 
15 cloned and then identified in humans (cf. for example 
E. Hamel et al., Mol . Pharmacol., 44., 242, 1993; G.W. 
Rebeck et al., Proc. Natl. Acad. Sci . USA, j)l, 3666, 
1994) . Moreover, it has recently been demonstrated that 
the 5HT 13 receptors in rodents and 5HT lD receptors in other 
20 species were capable of controlling the release of 
serotonin in nerve endings (cf. M. Briley, C. Moret, Cl . 
Neuropharm. 16, 387, 1993; B.E. Leonard, Int. Clin. 
Psychopharmacol . , 9,7, 1994) as well as the release of 
other neurotransmitters such as norepinephrine, dopamine 
25 or acetylcholine (M. Harrington, J. Clin. Psychiatry, 53, 
10, 1992) . 

Compounds having a selective antagonistic activity at the 
level of the central 5HT 1D receptors, such as the novel 
compounds described in the present invention, can there- 
30 fore exert a beneficial effect on subjects suffering from 
di-sorders— of — t-he—centra-1 — nervous— system . In part rciriar', 



such compounds find their usefulness in the treatment of 
locomotion disorders, depression, anxiety, panic attacks, 
agoraphobia, obsessive compulsive disorders, memory 
35 disorders including dementia, amnesia, and appetite 
disorders, sexual dysfunctions, pain, Alzheimer's 
disease, and Parkinson's disease. The 5HT 1D antagonists 
also find their usefulness in the treatment of endocrinal 
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disorders such as hyperprolactinemia , the treatment of 
vasospasms, of hypertension and of gastrointestinal 
disorders in which changes in motility and secretion are 
involved. 

5 The compounds according to the present invention are 
potent and selective antagonists of the 5HT :D receptors 
and more particularly of the receptors recently ident- 
ified as SHT.-a and 5HT :2fc in humans and, as a result, find 
their usefulness, alone or in combination with other 
10 molecules, as drugs and, more particularly, as 
therapeutic means for the treatment, both curative and 
preventive, of disorders linked to serotonin. 

The prior state of the art in this field is illustrated 
in particular by patents EP-0, 533 , 266 , EP-0,533,267 and 

15 EP-0, 533,268, GB- 2 , 273 , 930 , WO- 94 15920, GB-2 , 276 , 160 , 
GB-2,276, 161, GB-2 , 276 , 162 , GB- 2 , 276 , 163 , GB-2 , 276 , 164 , 
GB-2, 276, 165, WO- 9504729, WO- 9506044, WO- 9506637, 
WO-9511243 and F 9408981 which describe aromatic deriva- 
tives as 5HT :? antagonists and the recent publications 

20 which describe GR 127,935 as a 5HT :r? antagonist (cf . 
M. Skingle et al . , J. of Psychopharm. 8(1), 14, 1994 ; 
S. Starkey, M. Skingle, Neuropharmacol . , 33., 393, 1994). 

The derivatives of the present invention are distin- 
guished from the prior art not only by their novel 

25 chemical structure which distinguishes them without 
ambiguity from the derivatives previously described, but 
also by their novel biological profile, in particular as 
regards their selectivity and their effectiveness as 

antagonists at the le_v_ei o_f_ the serotonin rece ptor,,. 



30 subtypes (5HT ::!;1 and 4 ,) . 

The present invention relates to the products of general 
formula (I) 
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Ar,— Zf-X^ 




(0 



in which: 



10 



15 



20 



Rj represents a hydrogen or a linear or branched alkyl 
comprising from 1 to 6 carbon atoms, 
2 2 represents O, NH, CH^O or CH 2 NH, 

R 2 and R 3 , which are identical or different, represent a 
hydrogen or a group chosen from a linear or branched 
alkyl, an alkoxy, thioether, nitrile, trif luoromethyl or 
halogen (F, CI, Br, I), or, R, and R lf when they are 
adjacent, taken together, form a 5- or 6-membered ring so 
as to constitute, for example, a naphthyl, a tetrahydro- 
naphthyl, a benzopyran or a benzodioxane, 
X-Y represents NCH 2 , CH-CH,, C=CH, N or NCH,CH 2 , 
2, represents -(CH 2 ) n -, -(CH 2 ) n CO-, -CO-. -CO(CH 2 ) n -, 
-SO,-, -S0 2 (CH 2 ),-, -0(CH 2 ) R -, -0(CH 2 ) n CO-. -OCO- , 
-NH(CH,) R -. -NH(CH 2 ) R CO-, -NHCO- , -NHCO { CH 2 ) n - , 

-NH(CH..) r S0 2 -, -NHSO,-, -NHS0 2 (CH 2 ) ,- , -CH = CHCO-, -CCCO- 
- ( CH, ) R S0 : - , - O ( CH 2 ) R S0 2 - . 

In the specific case where X-Y represents CH-CH,, 2. may 
also represent -0-, 

-NH-, -CONH-, -SC,NH-, -OCONH- .. -NHCOO-, NHCONH- 

rlCH^NH^i. zJQH : l n Q.r.., - CO (CH.-UNH-, NH(CH-) r O- , - 



- NH ( CH 2 ) ..NH - , -0(CH a ) a NH-. -0(CH 2 ) P 0-, -CO (OU r O- , 

-S0 2 (CH 2 ) n NH-, -S0 2 (CH 2 ) r O-, - (CH ; J ;i SO : NH- , - ( CH . ) n CONH - 
-0(CH 2 ) n S0 2 NH- , -0 (CH 2 )„C0NH- , - NH ( CH 2 ) n SO*NH - , 

-NH(CH 2 ) n C0NH-, -NHC0(CH 2 )„NH-, - NHS0 2 ( CH 2 ) a NH - in which n 
represents an integer between 1 and 6, 

In the specific case where X-Y represents CH-CH, or C=CH, 
2. may also represent -CH=CH-, -CC-, 



25 
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15 



20 



25 
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Ar. represents an aromatic residue (phenyl , naphthyl or 
pyridyl) which may be variously substituted, for example, 
with one or more groups chosen from a linear or branched 
alkyl comprising from 1 to 6 carbon atoms, a trifluoro- 
methyl, a trif luoromethoxy, a 2 , 2 , 2 - tri f luoroethyl , a 
phenyl, a benzyl, a cycloalkyl comprising from 3 to 7 
carbon atoms, a hydroxyl, a thiol, an alkoxy (OR 4 ) , 
thioether (SR.), a nitro (NO,), a nitrile (CN) , an amine 
(NH 2 or NR.R.'), an amine derivative (NHCOR., NHS0.R 4 , 
NHCONR 4 R.', NHC0 2 R 4 , NHS0 2 NR 4 R ' 4 ) , a halogen (fluorine, 
chlorine, bromine or iodine), a carbonyl (COH, COR 4 , 
C00R ;/ C0NR 4 R' 4 ) or a heterocycle which may be optionally 
substituted such as a 5-membered heterocycle which may 
contain from 1 to 4 heteroatoms chosen from oxygen, 
sulfur or nitrogen or with two substituents on adjacent 
carbons which may form a ring with the aromatic residue 
to which they are attached, or alternatively the residue 
Ar-Z. represents a tetrahydronaphthyl whose bonding with 
X uses a saturated carbon, 

R 4 represents a linear or branched alkyl residue com- 
prising from 1 to 6 carbon atoms, R' 4 represents a hydro- 
gen or a linear or branched alkyl residue comprising from 
1 to 6 carbon atoms 

and their salts hydrates, solvates and bioprecursors 
which are physiologically acceptable for therapeutic use. 



The geometric and optical isomers of the compounds of 
general formula (I) are also included in the present 
invention as well as a mixture thereof in racemic form. 



30 



Among the physiologically acceptable salts of the com- 
pounds of general formula (I) are included the salts 



obtain e d by addi ti on of or g anic ui inorganic acids such 

as hydrochlorides, hydrobromides , sulfates, phosphates, 
benzoates, acetates, naphthoates , p- toluenesul f onates , 
methanesulfonar.es, sulphamates, ascorbates , tartrates, 

35 citrates, oxalates, maleates, salicylates, fumarates, 
succinates, lactates, glutarates and glutaconates . 



WO 97/28141 - 6 - ; : V^:V;<\ PCT/FR97/00203 

The expression "bioprecursors" as used in the present 
invention applies to compounds whose :st;ructure differs 
from that of the compounds of formula (I) but which, 
administered to an animal or to a human being, are 
converted in the body to a compound of formula (I) . 

A particularly valued class of V compounds of formula (I) 
corresponds to the compounds ' bf^|f ormulaSt la) v 



ArpZ— X 




(la) 



in which Ar : , Z : , X-Y, 2 2 and R, are as defined in formula 
I and R : represents a CH 3 or OCH 3 radical or a chlorine. 



10 



The compounds of the present invention may be prepared by 
various methods which will be dependent on the nature of 
Ar., Z. , X, Y, Z 2 and R. . 



It will be understood that in some chemical reactions or 
successions of chemical reactions which lead to the 

15 preparation of compounds of general formula (I) it is 
necessary or desirable to protect sensitive groups which 
may exist in the synthesis intermediates so as to avoid 
undesirable side reactions. This may be carried out by 
the use (introduction and deprotect ion) of conventional 

20 protecting groups (such as those descri bed in "Prorprtive 



groups in Organic Synthesis" , T.W. Greene. John Wiley & 
Sons, 1981 and "Protecting Groups", P.J. Kocienski, 
Thieme Verlag, 1994. The appropriate protecting groups 
will therefore be introduced and removed in the step 
25 which is most appropriate for this and using the methods 
and techniques described in the references cited above. 
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The compounds of general formula (I) in which Ar. , Z. , 
X-Y, R :/ R : and R. are described as above, and Z 2 repre- 
sents -CH.O- or -CH-NH- are prepared by condensation of an 
intermediate of formula (II): 



/ 



Ar-Z— X 
1 1 \ 




00 



in which Ar : , Z : and X-Y are as defined above and Y' 
represents a leaving group such as a halogen (chlorine, 
bromine or iodine) , a tosylate, a mesylate or a triflate 
with an arylpiperaz ine of general formula (III) : 



10 



15 




(HI) 



in which X' represents G or NH and R ; , R 2 and R, are as 
defined above. The condensation of the arylpiperazines of 
formula (III) with the electrophiles of formula (II) is 
carried cut in the presence of an organic or inorganic 
base such as NaH, KH, Di PEA, DBU, pyridine, DMAP, K,CO,, 
CaCO,, Cs : .CO i( optionally in the presence of an iodide 
such as Nal. KI, Su.NI, in a polar anhydrous solvent such 
as THF, DME, n-butanol, t-butanoi, DMF, DMSO, methyl 
ethyl ketone, at a temperature of between 20° and 80°. 
The — i-n-ire-r-med-i-a-t e s~ -of — genera 1~ -f ormuTa- XTU — are" "eas i 1 y 
prepared by condensation of a cyclic amine of general 
20 formula (IV) 
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Arj-Z— X NH (IV) 



in which Ar : , Z : , X-Y are as defined above with an acid 
chloride of general formula (V) : 

Y' - CH., - C(0)C1 (V)' 

in which Y' is as described above, in the presence of an 
5 organic or inorganic base such as pyridine, DiPEA, DMAP, 
DBU # K ; CO u Cs : CO ; or CaCO } in a polar aprotic anhydrous 
solvent such as THF, DMF, DME , DMSO or methyl ethyl 
ketone at a temperature of between -10°C and 30°C. 



The intermediates of general formula (III) are prepared 
by various methods and techniques well known to persons 
skilled in the art for the preparation of arylpiperaz ines 
and the choice of which is dependent on the nature of X' 
and of R ; , R : and R, . Accordingly, in the specific case 
where X' is an oxygen, the intermediates of formula (III) 
are accessible by condensation of an arylamine of formula 

(VI) : 




in which R, and R t are as defined above, with an amine 

■de-rHrv-a^i-ve-o-f— formula— (-VT1-)— ~ — — 

R; ' -N- (CH r CH.Y) 2 (VII) 



in which R' : is equivalent to R. as defined above or R'. 
represents a protecting group such as a t -butoxycarbonyl 
or a tosyl (which will be subsequently converted to R.) 
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and V represents a chlorine, a bromine, an iodine, a 
tosylate or a mesylate. This reaction is preferably 
carried out in a polar anhydrous solvent such as DMF, 
acetonitrile, THF , n-butanol, t-butanol or DMSO, 
generally at the reflux temperature" of the solvent used, 
in the presence cf an organic or inorganic base generally 
used for this type of reaction, such as a potassium, 
sodium or calcium carbonate. 



10 



The compounds of general formula (III) in which X' 
represents NH are prepared by condensation of an aromatic 
amine of general formula (X) 




(X) 



1 o 



in which R. and R, are as defined above and X' ' represents 
a functional group which may be subsequently converted to 
an a~ine (such as for example a nitro group) either with 
a bis (ha loethyl) amine derivative of formula (VII) under 
the conditions described above for this type of reaction, 
or with an amino acid of general formula (XI) 



R' r N 



■C0 2 H 



C0 2 H 



(XI) 



in which R ' . is as defined above, in the presence of 

__ace-t-Lc — anhydride-, f-o-U-owed — by — t-he — r-eductri-on — of — the~ 



20 



25 



intermediate diketopiperazine thus formed with, for 
example, a borane. In both cases, the derivative- of 
formula (III) will be finally obtained after converting 
the group represented by X # ' \ to an : j amine. If, it,:: is ^'a,, 
nitro group, this conversion will be; carried our accor-- 
ding to methods and techniques well, known to persons 
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skilled in the art for convert ing^^-nitroarorna tic to an 
aniline derivative such as, for example,' the use of Raney 
Nickel or of rhodium catalyst in the presence of hydra- 
zine, hydrogenation on palladium-carbon at atmospheric 
pressure, or the use of SnCl 2 or zinc. 



10 



The compounds of general formula (I) in which Ar x , Z lt 
X-Y, R lt R 2 and R 3 are as described above and Z 2 represents 
O or NH are prepared by condensation of an intermediate 
of general formula (III) in which X'i represents O or NH, 
and R lt R 2 and R 3 are as defined above, and of a cyclic 
amine of formula (IV) in which Ar t , Z x and X-Y are as 
defined above, with a derivative of general formula 

(xii) : . . 



o 



(XII) 



15 



20 



in which X, and X 2 , which are identical or different, each 
represent a leaving group such as a halogen (in particu- 
lar chlorine) , an O-alkyl group (in particular the OCC1, 
group), a succinimyl, phthalyl or imidazolyl group. The 
method of the present invention also comprises the use of 
well-known precursors or analogs of the reagents of 
general formula (XII) . Accordingly and by way of example, 
the condensation of the intermediates (III) and (IV) with 
phosgene may be advantageously carried out with the aid 
of diphosgene or of triphosgerie according to a procedure 
well known to persons skilled in the art. ; 



25 



30 



The methods and techniques chosen for carrying out the 
preparation of the compounds of formula (I) in which Z 2 
represents O or NH by condensation of the derivatives of. 
formulae (III) in which X' represents 0 or NH and the 
derivatives of formula (IV) with a reagent of formula 
(XII) such as the choice of the order of the reagents, 
the reaction times, the isolation and/or purification of 



.■•CP 
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the intermediates, the reaction temperature at different 
condensation stages, the nature of the solvent (s) , the 
presence of co-reagents (such as an organic or inorganic 
base, for example a tertiary amine) or of catalysts and 
5 the choice of the reagent (XII) (choice of X x and X 2 ) will 
be determined by the nature of Ar lt Z lt Z 2 (O or NH) , X-Y 
and R t . 

Accordingly, a particularly valued method for the prepa- 
ration of the derivatives of formula (I) in which 2 2 = NH 
10 and Ar lt Z,, X-Y and R lr R 3 and R 3 are as defined above, 
consists in reacting an intermediate of formula (III) in 
which X' represents NH with triphosgene in the presence 
of a base such as triethylamine in an anhydrous solvent 
such as dichloromethane and then adding a compound of 
15 formula (IV) in which Ar x , Z x and X-Y are as defined above 
in the presence of a base such as a tertiary amine. 

In the case of the preparation of derivatives of general 
formula (I) in which Ar,, 2„ X-Y and R x : , R 2 and R 3 are as 
defined above and Z 2 represents an oxygen, a particularly 
20 valued method consists in first condensing a cyclic amine 
of formula (IV) with triphosgene in the presence of 
triethylamine in an anhydrous solvent such as dichloro- 
methane and isolating the intermediate of general formula 
(XIII) thus formed: 



(XIII) 




125: 



"hp f ore con d ensi ng — it — with — a " nucl e ophil e — ryf — general 



30 



The methods which make , it; possible to prepare the . pro- 
ducts of formula (I) in which Z 2 represents O or NH by 
condensation of a cyclic amine of formula (IV) with a 



formula (III) in which X' represents an oxygen, in the 
presence of an organic or inorganic base such as NaH, KH, 
t-BuOK in a polar aprotic solvent such as THP or DMF . 



WO 97/28141 - 12 - PCT/FR97/00203 

derivative of general formula (XIV) : 




(XIV) 



in which X lt R lt R 2 and R 3 are as defined above and Z 2 
represents 0 or NH, in the presence of : an organic or 
inorganic base in an aprotic polar solvent at a tempera- 
5 ture of between 20°C and 100°C, . should also be considered 
as being included in the present invention. 

The intermediates of general formula IV in which Ar w Z l 
and X-Y are as defined above are prepared in general by 
various methods and techniques well known to persons 

10 skilled in the art, as described for example in Patents 
DE 2,801,195, EP 7067 (800123), EP 12643 (800625), FR 
2,459,795 (810116), EP 372776 < 900613 ) , FR 2,678270 
(921231), FR 2,675,801 (921030) , EP 580398 (940126), WO 
9401403 (940120) as well as the publications J. Med. Chem 

15 34, 3011, (1991); J. Chem. Soc. Chem. Comm. 2, 142, 
(1989); Tetrahedron 47, 5161 (1991); Synthesis 11, 1023 
(1991); Izobretaniya 37, 89 (1992) and Tetrahedron Lett. 
35, 973, (1994) . 

A particularly valued method for the preparation of the 
20 cyclic amines of formula (IV) , in the context of the 

pre s ent — invention, — consists — rn — preparing — these — deriva- — 

tives from precursors of general formula XV. 

N— P (XV) 




in which Ar w Z 1 and X-Y are as defined above and P 
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represents a protecting group normally used for protec- 
ting a secondary amine such as, for example, a benzyl, a 
benzyl in which the aromatic is substituted, an acetyl, 
a trifluoroacetyl, a benzyloxycarbonyl ; or a t -butoxy- 
5 carbonyl. The methods used for converting the precursor 
of general formula (XV) to a cyclic "amine ; IV will obvi- 
ously depend on the nature of P, and are described in 
"Protective Groups in Organic Synthesis" T.W. Greene, 
John Wiley & Sons, 1981 or "Protecting Group" P.J. 
10 Kocienski, Thieme Verlag, 1994. It is clearly understood 
that the choice of the nature of the protecting group P 
will be determined according to the methods and tech- 
niques used for the preparation of the intermediates of 
formula XV. 



15 



In the specific case where X-Y represents NCH 2 , N or 
NCH 2 CH 2 , a particularly valued method for the preparation 
of the compounds of formula XV consists in condensing an 
intermediate of formula XVI 



H-X 




N — P 



(XVI) 



20 



in which P represents a group for protecting an amine as 
described above, with an elect rophile of formula XVII 



Ar t - Zj - L (XVII) 

in which Ar x and Z x are as defined above and L represents 
a leaving group. The nature of L and the experimental 
conditions us e d to carry out thi s con d en s at io n w i ll 

25 depend in particular on the nature of Z,. Accordingly, in 
the ca9e where Z l represents -(CH 2 ) n -, 0(CH 2 ) n -, C0(CH 2 ) n , 
NH(CH 2 ) n , NHC0(CH 2 ) n , S0 2 (CH 2 ) n , NHS0 2 (CH 2 ) n ; this conden- 
sation may be carried out between an intermediate of 
formula (XVI) and an electrophile of formula (XVII) in 

30 which L will be chosen from Cl, Br, I, OTs, OMs and OTf, 
in the presence of an organic base (such as for example 
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a tertiary amine) or an inorganic base (such as: for 
example Cs 2 CO„ K 2 CO, or Na 2 C0 3 > in a polar anhydrous 
solvent such as THF, DME, DMF or DMSO, isopropanol or 
t-butanol. at a temperature of between O'C and 80°C. An 
5 alternative but particularly valued method for the 
preparation of these same derivatives of formula (XV) in 
which X represents a nitrogen and Z x represents (CH 2 )„, 
NH(CH 2 ) n , 0(CH 2 ) n , S0 2 (CH 2 ) n , NHS0 2 (CH 2 ) n or NHCO(CH ? ) n 
consists in condensing a cyclic amine of formula (XVI) in 
10 which X represents a nitrogen with an aldehyde of formula 

XVIII : <y: / . ^&-::\>.S-/y 

Ar i ^ \ (xvm) 
h 

in which Ar t is as defined above and Z 2 represents a 
residue Z x truncated from a methylene, under the con- 
ditions well known by the name "reductive amination" such 

15 as, for example, those described in Synlett, 1079, 1995. 
In the case where Z x represents (CH 2 ) n CO, 0(CH 2 )„CO, 
NH(CH 2 )„CO, CH = CHCO, CCCOl CO or S0 2 (CH 2 )„C0, condensa- 
tion of a cyclic amine of formula XVI will be carried out 
with a carboxylic acid derivative of formula (XVII) in 

20 which L represents a chlorine or alternatively the 
intermediate (XVII) represents an activated form of a 
carboxyli- acid suitable for the formation of an amide by 
reacting with an amine by the methods and techniques well 
known to persons skilled in the art for this type of 

25 conversion . In the case where Z x represents NHS0 2 , S0 2 , 
Q(-CH 2 ) n SQ 2 wh(ch 3 )„S0 3 or (CH,) n S0„ the intermediates of 



formula (XVI) are condensed with sulfonyl cniorides of 
formula XVII in which L represents CI, by the methods 
well known to persons skilled in the art for preparing a 
30 sulfonamide from a sulfonyl chloride and ah amine. ' 



In the case of the compounds of formulae (XV) in which 
Ar x , and P are as defined above, X represents a nitrogen 
and Z, represents 0C0 or NHCO, the methods of preparation " ; f 
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consist, for example, in condensing . either a phenol 
(A^OH) , or an aniline (Ar,NH 2 ) and ^n"; amine \ of formula 
(XVI) with a reagent of formula XII by the methods and 
techniques previously described for "the preparation of 
5 carbamates and ureas. 

In the specific case where Ar,Z x represents a tetrahydro- 
naphthyl in which the bonding with X uses a saturated 
carbon and X represents a nitrogen, a valued method of 
preparation of an intermediate of formula (XV) consists 

10 in condensing the appropriate tetralone with a cyclic 
amine cf formula XVI, in the presence of p-toluene- 
sulfonic acid in a solvent such as toluene under reflux, 
followed by the reduction of the enamine thus formed, for 
example, by catalytic hydrogenation under a hydrogen 

15 pressure in the presence of palladium or platinum oxide 
on carbon . 

A particularly valued method of preparing the inter- 
mediates of formula (XV) in which X-Y represents NCH 2 , N 
or NCH 2 CH 2 and Z, represents (CH 2 ) n , 0(CH 2 ) R , NH(CH 2 ) n , 

20 S0 2 (CH 2 ) n consists in reducing the amides of formula (XV) 
in which Z l represents respectively (CH 2 ) n .iC0, OfCHJn^CO, 
NH (CH 2 ) p.jCO, S0 2 (CH 2 ) n . x CO by methods known to allow the 
reduction of an amide to an amine, such as the use of an 
aluminum hydride (tor example LiAlH,) in a solvent such 

25 as THF or ethyl ether. 

The intermediates of general formula (XV) in which Ar t 
and P are as defined above and X-Y represents C=CH and Z t 

repre sent s (C H : ) n . 0(CH, )„ or CH=CH are prepared by 

coupling an organometal lie of formulae XIX or XX 

30 Ar, - Z. - M < XIX > 

Ar ; - Zj - M' - Z, - Ar (XX) 

in which M represents ZnBr, SnRj where R represents an 
alkyl group such as a butyl or B(OR') 2 where R' repre- 
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sents a hydrogen or an alkyl and M' represents Zn, with 
a vinyl triflate of formula (XXI) 



TfO 




(XXI) 



10 



15 



20 



in the presence of a palladium fderlyative; such as for 
example Pd(PPh 3 )<, optionally of a base such as a tertiary 
amine, a potassium, , sodium ^o^cesium,^ carbonate, of 
lithium chloride when M = SnRjFand in a polar aprotic 
solvent such as THF, DME or DMF at a temperature of 
between 20° and 80°C (cf . "Organometallics in synthesis", 
M. Schlosser, John Wiley & Son, 1994) . The intermediate 
triflates of formula XXI are prepared, for example, by 
the method described in Synthesis 993, 1991. 

The intermedials of formula XV in which Z 1 represents an 
ethynyl residue and X represents C=CH are prepared by 
coupling triflates of formula XXI with an aromatic 
acetylene of formula XXII 



Ar - C a C - H 



(XXII) 



in the presence of a palladium catalyst such as Pd(PPh,) 4 
or PdCl,(PPh,) 2 , of a base such as a secondary or tertiary 
amine, a potassium, sodium or cesium carbonate and 
optionally of copper iodide in a polar solvent such as 
DMSO, DMF, THF (cf . Organic Preparation and Procedures 
int. , 27(2) , 127-160, 1995) . 



T he iriLerm e diates of general~f o rmn i a -QCV) i m" which— frrr 
and P are as defined above, X-Y represents CH-CH 2 and Z t 

25 represents (CH 2 ) n , 0<CH 2 ) n may be prepared fro-n the inter- 
mediates of general formula (XV) in which Ar ; and P are 
as defined above, X-Y represents OCH and Z, represents 
(CH 2 ) n , 0(CH 2 ) n , CC or CH=CH by reducing the double and 
triple bonds by catalytic hydrogenation (for example 

30 H 2 , Pd/C) . 



15 



20 
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The derivatives of formulae XV in which Z t represents CO, v 

<CH 2 ) n CO or 0(CH 2 )„CO and X-Y represents C-CH are prepared 

by coupling an intermediate of formula XIX in which Z^ij: 

omitted or represents (CH 2 ) n , 0(CH,)„ and M represents SnR, 

5 where R represents an alky 1 group with a trif late of 

formula XXI, in the presence of a palladium catalyst such 

as PdtPPh,), optionally of lithium chloride and of a base 

such as potassium carbonate under carbon monoxide 

pressure in the polar solvent such as THF according to 

10 the method described in "Organometallics in synthesis", 

M. Schlosser, John Wiley & Son, 1994. 

The intermediates of formula XV in which Z x represents CO 
and X-Y represents CH-CH, are prepared by condensation of 
an aromatic derivative "Ar x H" r with an acid chloride, 
according to the methods and techniques known by the name, 
of Friedel -Crafts reaction, as described for example in 
j. Med. Chem. 33, 903, 1990. An alternative method (the 
choice of which will depend essentially on the nature of 
Ari) of preparing compounds of formula XV in which Z, 
represents CO and X-Y represents CH-CH 2 consists in 
condensing an organometallic derivative Ar r -M in which M 
represents MgCl, MgBr or Li with a nitrile of formula . 
XXIII : - 



-o- 1 



NC- 

(xxno 

in a polar anhydrous solvent such as ethyl ether. THF or 
25 DME, at a temperature- of between. -20 «C and 6 0«»C, followed 

by acid hydrolysis of the re a ct i on med i um. . : ;: 5-.:.I ; ^ 

The intermediates of general formula (XV) in which Z> 
represents (CH 2 ) n , 0(CH 2 ) n , NH(CH 3 ) n . S0 2 (CH 2 ) n and ^ X-Y 
represents CH-CH 2 may also be prepared by condensation^ 
30 a nucleophile of general formula XXIV \ V 
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10 



15 



20 



(XXIV) 



(a method of preparation of which is described in Patent 
US 4 335,127; 1982) with a derivative of formula XVII in 
which Z, represents (CH 2 ) n , 0(CH 2 ) n , SQ 2 (CH 2 ) n and L is as 
defined above. 

in the specific case where Z x represents OCO or NHCO and 
X-Y represents CH-CH 2 or C=CH, a valued method of prepa- 
ration of the intermediates of formula (I) consists in 
condensing a phenol (Ar.OH) or an aniline (Ar l NH 2 ) with a 
derivative of formula XXV ? ^' 



(XXV) 



in which L and the carboxyl to which it is attached 
constitute the activated form: of a carboxyl ic acid 
suitable for the formation of an amide or of an ester by 
condensation with an amine or an alcohol by methods and 
techniques well known to persons skilled in the art. 

in the specific case where Z, represents NK and X-Y 
represents CH-CH 2 , the intermediates of formula XV are 
prepared by a reductive amination reaction, using for 
example NaBR, or NaBH 3 CN as reducing agent, between an 
aniline of formula Ar x NH a and a piperidone of formula XXVI 




(XXVD 



in which P is as defined above. 

in the specific case where X-Y represents CH-CH, and Z, 



10 



15 



20 
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represents CONH. SO..NH, (CHJ..NH. CO(CH 2 ),.NH or G(CH,)NH, 
the intermediates of formula XV are prepared by conden 
sation of an aminopiperidine of formula XXVII 



H 2 N " \ / (xxvn) 



with an electrophile of formula XXVIII 

Ar.zs-L < XXVIII) 

in which Z'. represents Z, truncated from the terminal NH 
residue and L is as defined above. This condensation will 
be carried out by different techniques and methods which 
will deoend on the nature of Z', and L and which are 
similar to the techniques and methods previously des- 
cribed for the condensation of the intermediates XVI and 
XVII (in which X represents a nitrogen). The reductive 
amination reaction as described above may also be carried 
out for the preparation of compounds of formula XV in 
which Z. represents (CH 2 ) n NH, 0(CH 2 ),.NH or S0 2 (CH 2 > n NH from 
the amines of formula XXVII and aldehyde respectively of 
formulae Ar. (CH 2 ) .^CHO, Ar t O (CH 2 ) n .XHO or S0 2 (CH 2 > n . ; CHO or 
from amines of formula Ar, (CH 2 ) R NH 2 . Ar,0 (CH 2 ) n NH 2 or 
Ar.S0 2 (CH 2 ) r NH 2 with the piperidone XXVI. 

The intermediates of formula XV in which Z x represents 
OCONH or NHCONH and X-Y represents CH-CH, are prepared by 
condensation of an aminopiperidine of formula XXVII and 
of a phenol (Ar.OH) or of an aniline (Ar.NR,) with an 
electrophile of formula XII according to the methods and 
techniques pieviuusly dcscrib^-f^rh-e-pT^xatdon-of- 



25 



carbamates or ureas 



30 



in the specific case where Z ; represents O and X-Y repre- 
sents CH-CH 2 , the intermediates of formula XV are pre- 
pared by a Mitsunobu reaction from a derivative Ar.OH and 
a hydroxylated derivative of piperidine of formula (XXIX) 
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PCT/FR97/00203 



HO-<^~\t—1 



(XXIX) 



in which P is as defined above. 



in the specific case where X-Y represents CH-CH 2 and Z, 
represents (CH 2 ) r O, 0(CH 2 ) r O, NH(CH 2 > n O, CO(CH ; ) n O or 
S0 2 (CH 2 ) r O, the intermediates of formula XV rare prepared 
5 by condensation of a hydroxypiperidine of formula (XXIX) 
with an electrophile of formula (XXVIII) in which Z', 
represents Z 4 truncated from a terminal oxygen and L 
represents a leaving group such as a halogen (chlorine, 
bromine or iodine) , a tosylate, a mesylate or a triflate. 

10 This condensate may be carried out in the presence of an 
organic base (such as a tertiary amine, potassium 
t-butoxide or butyllithium) or an inorganic base (for 
example NaH, KH. Cs.CO,) in a polar anhydrous solvent such 
as THF, DME, DMF, DMSO. t-butanol. at a temperature of 

15 between -15°C and 80°C. 

The intermediates of formula XV in which Z> represents 
NHCOO and X-Y represents CH-CH, are prepared by conden- 
sation of an alcohol of formula (XXIX) and of an aniline 
derivative <Ar t NH a > with a reagent of formula XII accor- 
20 ding to the methods and techniques previously described 
for the preparation of a carbamate. 

The intermediates of formula XV in which Z x represents 
NHS0 2 , SQ 2 , (CH 2 ) a S0 2 , 0(CH 2 ) n S0 2 or N H(CH 2 ) n S0 2 and-X-Y 
represents CH-CH 2 arc prepared hy ft on^UsaLion of: ± 



25 sulfonyl chloride corresponding to the formula XXX ; - • 

Ar Z x - CI . • ... (XXX) . - ^ 

with a nucleophile of formula XXIV in a polar aprotic 
solvent such as ethyl ether or THF at a temperature of 
between 0° and 60°C. : : ' r -\ 
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Alternative methods of synthesis of the compound. , of 
formula (1) in which X-Y represents NCH, . N. NCH.CH, which 
in condensing intermediates of general formula 



consist 
(XXXI) 



H-X 




(XXXI) 



5 in which Z„ R.. R 2 and R, are as defined above with an 
electrophile of formula (XVII) in which Z, and L are as 
defined above and this according to the methods and 
techniques described above for the condensation of XVI 
with XVII and the choice of which will depend essentially 
10 on the nature of Z,. should also be considered as being 
included in the present invention. 

in the soecific case of the compounds of formula (I) with 
X = N and Z. = OCO or NHCO, an alternative method of 
preparation consists in reacting a phenol of formula 
15 Ar OH or an amine of formula Ar.NH, and an amine of 
formula (XXXI) as defined above with a compound of 
formula (XII) by the methods and techniques previously 
described for the preparation of carbamates and ureas. 

In the specific case of the compounds of general formula 
2 0 (I) in ~ ^hi^h k . re p ^e3 g nl:^-hyd-r-oge^^^-S^^rable_ 
to us- for certain reactions requiring it, reaction 
intermediates in which R ; represents a protecting group 
such as, for example, a t-butoxycarbonyl (BOO which will 
be introduced beforehand by condensation of the appro- 
25 priate intermediate in which R, - H with an appropriate 
reagent such as (BOC) 2 O f BOC-ON = C(CN)-Ph. BOC-ONH,. This 
will make it possible to prepare, according to the 
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methods and technique, presented earlier, intermediates 
of general formula (I) in which R, - BOC and to convert 
the ,- intermediates to final products of general fcormula 
(I) ~in which R.-H after deprotection of the t-butoxy- 
carbonyl according to methods and techniques well known 
for this type of conversion such as the use or acid (r.Cl. 
CF,C0 : H. H.SOJ m an organic medium. 

. ■ • ir r. -risible to convert a 

the methods whic. ake it possiox« 



All 



derivative of formula (I) to 



another derivative of 



10 formula CI, in which at least one of the subst.tuents 
Ar Z-. X-Y. Z, R : . R a or R, are different, by methods 
and techniques well known to persons skilled in the art 
should also be considered as forming an integral part of 
the pr-sent invention. Accordingly and by way of example. 
15 the derivatives of general formula (I) in which Ar, 
~~ represents a phenyl substituted with an NO, group may be 
converted to derivatives of formula (I) in which Ar 
represents a phenyl substituted at the same position with 
an NH- grouo by methods and techniques well known for 
20 this type of reduction as described, for example, m 
"Comprehensive Organic Transformation". p. 412; 
r c Larock. VCH. 1989. among which there may be men- 
tioned atmospheric hydrogenat ion catalyzed by palladium 
on carbon, the use of Sn a Cl 3 . of zinc, of Raney Ni or of 
25 a rhodium catalyst in the presence of hydrazine. The 
compounds of general formula (I) in which Ar : represents 
an aromatic substituted with an NH 2 group may themselves 
b- converted to numerous other derivatives of formula (I) 
such as derivatives in which Ar-. represents an aromatic 
substituted with WV. NHCOR,. NHC0,R 4 . NHCOR ■ , NKSO.R 
kHsqcr- ^^^rr^RTR-^v^e^ho^^^^^bni.ques well 



known for converting an aromatic amine to an amide, 
carbonate, urea, sulfonamide, sulfonate or sulfonylurea. 
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Wh-n it is desired to isolate a compound according to the 
invention in the form of a salt, for example of a salt by 
addition with an acid, this can be achieved by treating 
the free base of general formula II) with an appropriate 
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acid. preferably in an equivalent .quantity, or with 
creatinine sulfate in an appropriate solvent . 

When the processes described above for preparing the 
compounds of the invention give mixtures of stereo- 
5 isomers, these isomers may be separated by conventional 
methods such as preparative chromatography^ : ,^ . 

When the novel compounds of general formula (I) possess 
one or more asymmetric centers, they may be prepared xn 
the form of a racemic mixture or in the f„rm of 
10 enantiomers whether by enantionselective synthesis or by 
resolution. The compounds of formula (I) possessing at 
least one asymmetric center may, for example, be 
separated into their enantiomers by the usual techniques 
such as the formation of diastereomeric. pairs by 
15 formation of a salt with an optically active acid such as 
( + )-di-p-toluoyl-l-tartaric acid, (*) -camphorsulf omc 
acid (-) -camphorsulf onic acid, (+.) -phenypropionic acxd. 
(-)-phenylpropionic acid, followed by fractional crystal- 
lization and regeneration of the free base . The compounds 
of formula (I) in which R, is a hydrogen comprising at 
least one asymmetric center may also , be resolved by 
formation of diastereomeric amides which are separated by 
chromatography and hydrolyzed to release the chxral 
auxiliary. 

The following examples illustrate the invention without, 
however, limiting its scope. 

The proton NMR spectra were recorded on a Brucker AC 200 
apparatus. The chemical shifts are expressed in ppm and 
the following abbreviations have been us ed : "s" for 
30 singlet: -se" tor broad siu y l e t, »d" tor nnTTb.er ^^Z 
for doublet of doublet, "f for triplet ,. -qr for quadru- 
plet, »sx» for sextuplet, -m" for multiplet. -M- for 
unresolved complex. 

The infrared spectra were recorded on a Nicolet 510P 
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apparatus. The absorption bands are given in cm-. 

The elemental analyses were carried out on a Fisons EA 
1108 apparatus. v V;/£V.' 

FX AMPLE 1 

N . [ 4-Methoxy-3-(4-methyl P iperazin-l-yl)phenyl]- 
4-phenethylpiperazin-l-ylamide difumarate 




A solution of 4-methoxy-3- (4 -methylpiperazin-l-yl> aniline 
which may be prepared according to the method described 
in European Patent 0533266-11 (500 mg, 2.26 mmol) and of 
triethylamine (315 M l. 2.27 mmol) in dichloromethane 
(10 ml) is slowly supplied by a cannula-like tube to a 
solution of triphosgene (225 mg, 0.76 mmol) in 
dichloromethane (30 ml) , under; a ; nitrogen atmosphere. 
During this operation, theV reaction mixture is cooled 
with an ice bath. It is then brought to room temperature 
over 20 min before the addition^ 4 -phenethylpiperazine 
(430 mg, 2.26 mmol) and triethylamine (315 fil. 2.27 mmol) 
diluted in dichloromethane (10 ml). After 2 h at room 
temperature, the mixture-is. diluted with water and then 
extracted three times with ethyl acetate. The organic 
phases are pooled, washed once with a saturated sodium 
chloride solution, dried over magnesium sulfate and 
con centrated. The crude product is puri fied by flash 
chromatography with a ( D O/9/1) ^SXor^^^im^r^ 
25 ammonium hydroxide mixture. 

Mass obtained: 831 mg (Yield: 84%) 
' This compound is dissolved in methanol and treated with 
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f umaric acid to give 
latter is crystallized 



Elemental analysis for : C 2S H 3S N 5 0 2 - 2C 4 H 4 0| 
Calculated values: C 59.18; H 6.47; N 10.46; 
Experimental values: C 58.75; H 6.53; N 10.40 

Mass: 438 (MH+) , 248 , 191 , 136 




IR (KBr) : 3400,3028,1707,1639,1508, .. 

1H NMR (DMSO): 2.42-2.48 (m, 9h) ; 2.74 
(M,4H); 3.35 (M,4H); 3.71 (s,3H) ; 6.57 
(d,lH); 7.09-7.31 (m,7H); 8.29 (s,lH). • 



(M,6H) ; 3.00 
(s,4H) ; 6.79 



Cm) 



Mel ting point: 120°C 



asfis 



FY AMPLE 2 

N- [4-Methoxy-3- (4-methylpipera 2 in-l-yl)phenyl] -4- (2,4, 6- 
trimethylbenzylcarbonyDpiperazin-l-ylamide fumarate 




■ ,.; -mm: 



Cos BSund 2a : 1- (2 , 4, 6-trimethylbenzylcarbonyl) -4- (tert- 
butyloxycarbonyDpiperazine — — , 



4S 



A solution of tert-butoxycarbonylpiperazine (1.05 g, 
5.61 mmol) and mesitylacetic acid^l.0' g, 5.61 mmol ) -in _ g|| 
dichloromethane (50 ml) is stirred for three days at room v ■ . 
: 20 ^temperature in the presence of ; 1 - ( .3 -dime t hy ^h^^M^^ *M 
; •^ 3 :ethylcarbodiimide hydrochloride ( l . 08> g , r 5, 6 

"triethylamine (800 ml, 5.61 mmol) and 4 -dimethylamino-^ J 
pyridine (a spatula tip). After diluting in water, . the ^ 



i 
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mixture is extracted three times with ethyl acetate, and 
then the pooled organic phases are washed with a satu- 
rated sodium chloride solution, dried over magnesium 
sulfate, filtered and concentrated. The crude product. is 
purified by flash chromatography with a (90/9/1) 
dichloromethane/methanol/ammonium hydroxide mixture . 

Mass obtained: 1.7 g (Yield: 88%); ^ 

IH NMR (CDC1 3 ): 1-45 (s,9H); 2.18 <s,6H); 2.23 <s,3H); 
3.43 (M,4H); 3.56 (M,4H); 3.61 (s,2H); 6.83 (s,2H). 

Eound.ibs 1- (2,4,6-trimethylbenzylcarbonyDpiperazine 

Trifluoroacetic acid (4.9 ml) is slowly added to a 
solution of compound 2a (1.7 g; 4.91 mmol) in dichloro- 
methane (25 ml) kept at 0°C. The reaction mixture is then 
brought to room temperature and the reaction is monitored 

15 by thin- layer chromatography. The reaction is complete 
after 1 h. The trifluoroacetic acid is neutralized with 
a saturated sodium hydrogen carbonate solution. The 
phases are separated and the organic phase is washed with 
a saturated sodium chloride solution, .dried over mag- 

20 nesium sulfate and concentrated. The crude reaction 
product is purified by flash chromatography with a 
(90/10/1) dichloromethane/methanol/ammonium hydroxide 

mixture . 

Mass obtained: 1.08 g (Yield: 89%) 

25 IH NMR (CDC1 3 ): 1.25 (se,lH); 2.22 (s, 6H) ; 2 . 25 (s, 3H) ; 
2^-8.6_(*U4H) : 3.61 (M,6H); 6.85 (s,2H). 

^ ponnd 2 : compound .2 , is prepared according to the 
procedure described in Example 1 from the following 
reagents: triphosgene (204„mg, 0.69 mmol); 4-methoxy-3- 

' triethylamine (290 /ilx2^ 2.06 mmolx2) ; 1- <2.4,6.-tri- 
methylbenzylcarbonyDpiperazine (2b) (506 mg, 2.06 mmol); 
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dichloromethane (40ml) . 
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The crude product is purified. /by flash chromatography 
with a (92/8/1) and then (90/9/1^ dichloromethane/ 
methanol/ammonium hydroxide mixture. 

Mass obtained: 756 mg (Yield: 75%) 

This compound is dissolved in: methanol and treated with 
fumaric acid to give the corresponding fumarate. The 
latter is crystallized from ether.;, 

Elemental analysis for r C 28 Hj,N 5 03-C ? H 4 0 4 
Calculated values: C 63.04; H7.11; : N 11.49; 
Experimental values: C 62.91; H J. 46; N 11.12 

Mass (DCI/NH3) : 494 (MH+) ,' 248,222 

IR (KBr) : 3440,3315,3012,2907,2861,1637,1512,1439,1222 

1H NMR (DMSO): 2.10 (s,6H); 2.18 (s,3H); 2.32 (s,3H); 
2.62 (M,4H); 2.97 (M,4H); 3.47 (M.8H); 3.65 (s,2H); 3.71 

(s,3H); 6.55 (s,2H); 6.80 (m,3H); 7.04(m,2H); 8.37 

(s,lH) . .y., ■ • '.;|w . 



Melting point: 197°C 

TTXAMPI.E 3 ' Ztg!£' C .." J }^--t'^ 

20 N- [4-Methoxy-3- (4 -methylpiperazin-l-yl> phenyl] -4- (2,4,6- 
trimethylphenethyl)piperazin-l-ylamide difumarate 

u 
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C 2ffiE ound_3a_ : 1 - ( 2 . 4 . 6 - tr ime thylphene thyl ) pxperaz ine 



1M 



A lichium aluminum hydride solution (3.4 ml) of a 
solution in ethyl ether, 3.4 mmol) is slowly added to a 
suspension of compound 2b (551 mg , 2.24 mmol) in ethyl 
ether (10 ml). After 1/2 h, the reaction mixture is 
slowly neutralized with a 3 M solution of sodium 
hydroxide and then filtered on Celite. The phases are 
separated and the organic phase is dried over magnesium 
sulfate, filtered and concentrated. The crude product is 
purified by flash chromatography with a (90/9/1) 
dichloromethane/methane/ammonium hydroxide mixture. 

Mass obtained : 413 mg (Yield: 79%) 

1H NMR (CDC1J: 1-67 <S.1H); 2.25 (S.3H); 2.31 <s,6H); 

2.36-2.45 <m.2H); 2.55 (M.4H); 2.78-2.87 <m.2H); 2.96 
15 (t,4 .9Hz,4H) ; 6.84 (S.2H) . 

Confound 3 : Compound 3 is prepared according to the 
procedure described in Example 1 from the following 
reagents: triphosgene (172 mg, 0.58 mmol); 4-methoxy-3- 
(4-methylpiperazin-l-yDaniline (384 mg. 1.74 mmol); 
rriethylamine (244 nl*2. 1.74 mmolx2); 1 - ( 2 , 4 , 6 - 1 n - 
methylphenethyDpiperazine (3a) (403 mg, 1.74 mmol); 
dichloromethane (40 ml) . 

The crude product is purified by flash chromatography 
with a (92/8/1) and then (90/9/1) dichloromethane/ 
methanol/ammonium hydroxide mixture. 



Wss-otoine^ -^2-rog— &S*±dj_ 95%_L 



This compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding fumarate. The 
latter is crystallized from ether. 

i f^y. r H MO - 2CH O - 0 . 64 H O- 0 . 5C 4 H, .0 

30 Elemental analysis foi: C,,H 4: N,u. ^-^^ 



l»CT/KR ! V//0 0:>0 3 

WO >'7 ; 14 ! 

, , r 6 0 0? • 4 7.33; N 9.21; 
Calm J <- 60.0 

Mass fD-ri'NHJl : 48C (MHO ,248.233. 136 

IK <KBr>: 3440.2914.1633.1643.1512,1262.935 

J 4 iV* r R <DHSO>: 2.16 (S.3H); 2.23 -s.6H>; 2.40 (M.5H); 
H 4 v 4 , ); 2.74 ;K.6H;.; 3.00 (M.4H); 3.45 (M.4H>, 3.72 
<s!L; 6.53 ,;,.4H); 6.60 Cn,3H> , 7-05 ,..2H); 3. 29 

(s.lH) 



Melting point: 103°C 
10 F.yAMPLE 4 

• ^7^rhox y -3-(4-» et hylpiper,zin.l-yl)ph«nyll-4-(2 
trl£ luoro-.ethylphenet.hyl ) piperazin- 1 -ylamide £u».r»« 



N 



O 



15 



^Eoundia-- 1- (2- trif luoromethylbenzylcarbonyl) -4- (feert- 
butyloxycarbonyDpiperazine 

compound 4a is prepared according to the procedure 
as chat described for compound 2a fro™ the fo Uow.no 
reaqents: , 2 -trif luorcnethylphenyl. acetic add (1 4 g. 
^■^^^^^^t^^ bonylpipera,,,.. U.0-. 9. 



.56 m n»!.; 1- O-di.etnyia.inopropyl, -.-ethyl- ..od^.dc 
20 hydrochloride ,1.07 5.5* ~>1» , 4-dimethy l.».no- 

pyridine (a spatula tip,; dicMoromethano ,50 .„. The 
crude product is used directly in the next St.,.,-. 



Mass 



obtained : 1.92 g (Yield: 93%) 



PCT/FR-JV/0020 3 
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i ^ ( S 9H> • 3.40 (M.6H) ; 3.62 (M.2H) : 
1H NMR fCDCU : 1-43 (8.9H. . 

3.86 (8.2H); 7.35 ( te , 7 . 5H Z . 2H) ; 7.60 (d, 7 . GriZ » 
(d. 7 . 5Hz, 1H) . 

£2aEeaEi _^ : x . (2 - tri£1 uoro M th y lben* y l=arbon yl > - 
5 piperazine 

, • __. rri r ] ie same Drocedure 
„^ - =! ni-epared according to cue 
Compound 4b ptep. following 
as that described for compound 2b from the 
reaqents . comoound 4a (1.92 g. 5.15 mmol); "* fluor ° 
acetic Lid (4.7 ml,, dichloromethane (25 ml). The crude 
acetic acid chromatography with a 

mixture . 

Mass obtained : 866 mg (Yield: 62%) 

, q 7 ( S 2H) ; 7.36 (M , 2 H / , ' • 
15 3 64 (C.4.9HZ.2H) ; 3.87 KB.tm. 

( d ,7.4Hz,lH); 7.65 (de , 8 . 9Hz . 1H) . 

eeffiE2im ^_ : x. (2 . tr ifluorox n eth y lphenethyl)piperazine 

as that aesc.io , lithium 

20 reagents: expound 4 b 666 mg. ^ 

aiuminum hydr.de ^ - ^ ° • ^ ^ product 

ether, 4.8 mmol): ethyl ether i.n/9/11 
is ourified by flash chromatography with a (90/9/1. 
dichloromethane/methanol/ammonium hydroxide mrxtuie. 

25 Mass obtained = 33S mg (Yield: 45%) 

1H NMR <CDC1.> : 1-84 (se.lH): 2. S3 (M.6H): 2.92 (M.CH,: 
7 . 24 -7 . 62 (m, 4H) . 

. a ic- m >-tvu---d according to the 

30 reagents: triphosgene (1,0 mg. 

(4-methylpiperazin-l-yl)^^ 1 -' ™' 



wo • * 7 , h m i : i \ • r / kk ■*> 7 / o o 2 o * 

pyridine (130 ulx2, 1.64 minolx2); l-(2 t r i f luoromethyl - 
phenet hyl ) piperazine (4c) (335 mg, 1.19 mmol); diehioro 
methane (4 0 ml ) . 

The crude product is purified by flash chromatography 
5 with a (80/20/1) d i ch loromet hane /met hanol /ammon ium 
hydroxide mixture . 

Afciss obtained ; 4 23 mg (Yield: 70%) 

This compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding fumarate. The 
10 latter is crystallized from ether. 

Elemental analysis for: C...K 1 .F 1 N-.0.-C ; H.0. 1 - 0 . 5 5H O 

Calculated values: C 57.05; H 6.24; N 11.09; 
Experimental values: C 56.92; H 6.35; N 10.30 

IR ( KBr) : 34 22, 29 52, 2838, 164 2, 1508 

15 . 1H NblR (DMSQ) : 2.40 (s,3H); 2.51 (M,6H); 2.72 (M,4H); 

3.01 (M,6H); 3.45 (M,4H); 3.74 (s,3H); 6.59 (s,2H); 6.81 
(d, 8.7Hz, 1H) ; 7.08 (m,2H); 7.40-7.72 (m,4H); 8.31 (s,lH). 

Melting point: 124°C 

EXAMPLE 5 

2 0 4 - [Chloro- 3 - (4 -methylpiperazin- 1 -yl] phenyl 4 - (2 -methyl - 
benzylcarbonyl ) piperazin- 1 -yloate f umarate 
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m^ound 5a : 1 - ( 2 - me thylbenzy Icarbonyl ) - 4 - ( tert -buty loxy- 
carbonyl) piperazine 

Compound 5a is prepared according to the same procedure 
as that described for compound 2a from the fallowing 
reagents: o- toly lacet ic acid (500 mg, 3.3 mmol); 1-tert- 
butyloxycarbonylpiperazine (620 mg , 3.3 mn,oi>; l-(3-di- 
methylaminopropyl) - 3 -ethylcarbodi imide Hydrochloride 

(630 mg. 3.3 mmol); criethymamine (460 ml. 3.3 mmol); 
4-dimethvlaminopyridine (a spatula tip); dichloromethane 

(30 ml). The crude product is purified by flash chroma- 
tography with a (100/0/1) and then (95/5/1) 
dichloromethane/methanol/ammonium hydroxide mixture. 

Mass obtained : 303 mg (Yield: 76%) 

Elemental analysis for: C..H.N0, 

Calculated values: C 67.90; H 8.23; N 8.30; 

Experimental vaiues: C 67.49; H 8.21; N 3.74 

IR (KBr) : 2 972,2913,1701,1636 

JK MR rCDCJ,' : 1.42 (s,9H); 2.25 is,3K); 3.36 (M.6H); 
3.60 (M.2H); 3.73 (s.2H>; 7.05-7.15 (m,4H). 

romnound 5b: 1- ( 2 -methylbenzy Icarbonyl ) piperazine 

Compound 5b is prepared according to the same procedure 
as that described for compound 2b from the following 
reagents: compound 5a (765 mg , 2.4 mmol); t r i f iuoroacet ic 
acid (2.2 ml), dichloromethane (12 ml) . The crude product 
is purified by flash chromatography with .» ^'v/vl* 
dichloromethane/methanol/amuiuuiua. hydroxide mixture 



Mass 



obtained: 4 36 mg (Yield: 8 3%) 



Elemental analysis for: C : ,H : .N.O 

Calculated values: C 69.80; H 8.38; N 1 2 . M<. ; K.v r . : t:u>r. : ., i 



WO 97/28141 



3 3 - 
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values: C 69.93; H 8.44; N 12.44 



1H ** f CDC2J: 2.26 (s,3H); 2.71 (t . 4 . 8H«. 2H) , 2.83 
U.5.1HZ.2H); 3.37 (t . 5 . OHz , 2H) ; 3.64 ( t . 5 . 1Hz . 2H) ; 3.66 
(s.2H) ; 4.75 (s.lH) ; 7.14 (m/4H) . 

5 C^EOund___5c . l-chlorocarbonyl-4 - (2-methylbenzyl- 

carbonyl) piperazine 

A solution of compound 5b (300 mg. 1.37 mmol) and of 
pyridine (110 ml, 1.37 mmol) in dichloromethane (10 ml) 
is slowly delivered by a cannula-like tube over a solu- 

10 tion of triphosgene (136 mg, 0.46 mmol) in dichloro- 
methane (10 ml) kept at 0°C. The mixture is then brought 
to room temperature and left for 1/2 h before being 
diluted with water. The organic phase is then washed with 
a saturated sodium chloride solution, dried over magne- 

15 sium sulfate and concentrated. The crude product is 
purified by flash chromatography with a (40/60) petroleum 
ether/ethyl acetate mixture. 

Mass obtained : 261 mg (Yield: 67%) 

IR (KBr) : 2923,2890,1721,1643 

20 1H NMR (CDC1.) : 2.26 (s,3H>; 3.45-3.71 (M, 8H) 3.68 
(s,2H) ; 7.12 <m,4H) . 

Coxn E ou^d_A_l A solution of 4 - chloro- 3 - (4 -methyl - 
piperazin-l-yl) phenol prepared according to the method 
described in French Patent No. 9408981 (211 mg, 0.93 
25 mmol) in tec rahydrof uran (4 ml) is delivered by a 
cannUla-Lype tube ov e r a so dn. m • hydrt^BUspens^on-^ z: 

/ , /-v t \ i. -» nor* 



Lauiiu »- / 

49 mg, 1.02 mmol) in tet rahydrof uran (10 ml) kept at 0°C. 
The reaction mixture is then brought to room temperature 
and stirred for 20 min. After this time, a solution of 
30 compound 5c (261 mg, 0.93 mmol) is added and the mixture 
is stirred for a further 1 h. It is diluted with water 
and extracted three times with ethyl acetate. The 
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combined organic phases are washed with a saturated 
sodium chloride solution, dried over magnesium sulfate, 
filtered and concentrated. The crude product is purified 
by flash chromatography with a (95/5/1) dichloromethane/ 
5 methanol /ammonium hydroxide mixture. 

Afass obtained : 394 mg (Yield: 90%) 

This compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding fumarate. The 
latter is crystallized from ether. 

10 Elemental analysis for: C j; ,H, : ClN^O, -C.H.O.. 

Calculated values: C 5 9.33 ; H 6.01 ; N 9,54 ; 
Experimental values: C 59.4 3 ; H 6.05 ; N 9.56 

Mass (DCI/NH3) : 4 71 (MH+ ) ,437,339,219,136 

IR (KBr) : 34 50, 3 00 9, 2 92 7, 2 8 53, 16 98, 164 6, 14 2 3, 124 2 

15 1H NMR (DMSO) : 2.21 (s,3H); 2.33 (s,3H); 2.63 !M,4H); 
3.01 (M,4H); 3.45 (M, 2H) ; 3.60 <M,6H); 3.74 (s,2H); 6.60 
(s,2H); 6.85 (dd, 2.7 and 8.7 Hz,lH); 6.95 (d,2.6 Hz.lH); 
7.07-7.16 (m,4H); 7.41 (d,8.6 Hz, IK). 

Melting point: 189°C 

20 E XAMPLE 6 

4- [Chloro-3- (4 -methylpiperazin- 1 -yl ) ] phenyl 4- (4-nitro- 
phenethyl ) piperazin-1 -yloate hemi fumarate 



Q . f= 




•W N 




ci 
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Compound 6a : 1- (4 -ni trophenethyl ) piperazine 



10 



A solution of 4 -nitrophenethyl bromide (1.58 g; 
6.52 mmol) is stirred for two hours at room temperature 
in the presence of piperazine (2. SI g; 32.6 mmol) and of 
cesium carbonate (3.19 g; 9.8 mmol) in DMF (60 ml). The 
reaction mixture is then concentrated and then taken up 
in water and extracted three times with ethyl acetate. 
The organic phases are combined, washed with a saturated 
sodium chloride solution, dried over magnesium sulfate, 
filtered and concentrated. The crude reaction product is 
purified by flash chromatography with a (95/5/1) to 
(85/15/1) dichloromethane/methanol /ammonium hydroxide 
gradient . 



Mass obtained : 1.046 g (Yield: 68%) 

15 Elemental analysis for: C :J H^N ; 0> 

Calculated values: C 61.26; H 7.28; N 17.86; 
Experimental valuer*: C 61.10; H 7.27; N 17.53 



IR (KBr) 



3266,2950,2815, 1516,1344 



1H NMR (CDC1 } ) : 1.35 (s, 1H) , 2.47 (m, 4H) , 2.56 (m, 2H) , 
20 2.87 (m, 6H) , 7.33 (d, 8.6Hz, 2H) , 8.11 (d, 8 . 7Hz , 2H) . 



Compound 6b 
piperazine 



l-chlorocarbonyl-4- (p- nitrophenethyl) 



25 



Compound 6b is prepared according to the procedure 
described for compound 5c from the following products: 
1- (4 -nitrophenethyDpiperazine (397 mg , l.£9 mmol), 



triphosg e n e Hr6-8 — mg^ 0 . 57 — mmol) , pyridin e (-4^7 — mi^- 

1.69 mmol), dichloromethane (30 ml). The crude reaction 
product is purified by flash chromatography with a 100/1 
dichioromet hane/ommonium hydroxide and then (95/5/1) 

30 dichloromethane/methanol /ammonium hydroxide mixture. 



Mass obtained : 216 mg (Yield: 43%) 



wo y//:>H i l 



3 6 



PCT/FKV//0 0 20 3 



2 940, 2810, 1730, 1508, 1340 



Mass : 2 93 (MHt) . 

: H NMR ICDC1J : 2.57 (M, 4H) , 2.69 (t, 7.4Hz, 2H) , 2.93 
(t . 7.4Hz, 2H) , 3.67 (M, 2H) , 3.76 (M, 2H), 7.37 (d, 8.6Hz, 
5 2H # ) , 8 . 16 id, 3 . 6Hz, 2H) . 

Compound 6 : 

Compound 6 is prepared according to the procedure des- 
cribed for compound 5 from the following reagents: 
4 - ch lore - 3 - (4 -methylpiperazin- 1 -yl ) phenol (148 mg, 
10 0.66 rr.mol), compound 6b (195 mg , 0.66 mmol), sodium 
hydride (50%, 34.6 mg, 0.72 mmol), THF (17 ml). The crude 
reaction product is purified by flash chromatography with 
a (95/5/1) dichlorome thane /methanol /ammonium hydroxide 
mixture . 



15 



Mass obtained : 273 ma (Yield : 85%) 



Elemental analysis for C^H„C1N^0 4 - 0 . 5C,H. ; 0 ; - 0 . 2H : 0 
calculated C 56.78 H 5.94 N 12.73 CI 6.45 ; experimental 
C 56.79 H 5.89 N 12.28 Cl 6.22. 



Mass ( DC I /NH3 } 



488 ( MH + ) 



IR (KBr) 



2 924, 2834, 178 9, 1513, 1342 



: H N>1R (DMSO) : 2.28 (s,3H), 2.5 
(d, 7.7Hz, 211) , 2, 92 (t,7.6Hz,2H) , 2.96 
(M,2H), 3.55 (M,2H>, 6.60 (s,lH!, 6.82 



(m, 8H) , 2.63 
(M,4H) , 3.42 
(dd,2.6 and 



-25- 



8.6Hz,lH), 6. 90 (d, 2 . 6Hz , 1H) , 7.39 
-( d, 0.7Hz, 2m -n~B^±6 (d, 8.7Hz, 21 1; . 



(d, 8 . 5Hz, 1H) , 7 . 55 



Melting point : 184 °C. 



3 7 
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RXAMPLE 7 

N . t4 -Methoxy-3- (4 -methylpiperazin- 1 -yl ) phenyl] -4- (3- 
phenylpropan-l-yDpiperazin-l-ylamide fumarate 

/ 
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Compound 7a : N- [4 -methoxy- 3 - (4 -methylpiperazin- 1-yl) - 
phenyl] -4-tert-butyloxycarbonylpiperazin-l-ylamide 

Compound 7a is prepared according ' to the procedure 
described in Example 1 from the following reagents : 
criphosgene (2.21 g, 7.75 mmol) ; 4 -methoxy- 3 - (4 -methyl - 
pioerazin-l-yl)aniline (4.94 g, 22.36 mmol); pyridine 

(1*81 mlx2. 22.36 mmolx2); 1- ( tert-butyloxycarbonyl) - 
piperazine (4.16 g, 22.36 mmol); dichloromethane 

(200 ml) . 

Mass obtained : 9.55 g (crude yield: 99%) 

1H NMR (CDCl..) : 1-43 (s,9H); 2.55 <S.3H); 2.90 (M,4H); 
3 16 <M,4H); 3.42 (M. 8H) ; 3.77 (s,3H>; 6.71 
(d.lO.lHz.lH); 6.93 (d. 2 . 3Hz . 1H) ; 7.18 (m, 1H> ; 7.44 
(s, 1H) . 

Com pound 7b : N- [4 -methoxy- 3 - (4 -methylpiperazin- 1 -yl) - 
phenyl] -4-piperazin-l-ylamide 

Compound 7b is prepared according to the same procedure 
as that described for compound 2b from the following 
reagents: compound 7a (9.55 g. 22 mmol); t r i f luoroacet ic 
acid (15 ml); dichloromethane (150 ml). After neutra- 
lization of the trifluoroacetic acid, the two phases are 
evaporated off under reduced pressure and then the crude 
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product obtained is filtered on silica with a (60/40/1) 
dichloromethane/methanol/ammonium hydroxide mixture. 



Mass obtained : 6.06 g (Yield: 83%) 



1H NMR (DMSO) : 2.22 (s,3H); 2.45 (M,4H); 2.67 (M,4H); 
5 2.93 (M,4H); 3.32 (M,4H); 3.72 (s,3H); 6.78 (d , 8 . 6Hz , 1H) ; 
7.01-7.09 (m,2H) ; 8.18 (s,lH). 

Compound 7 : Compound 7 is prepared according to the 
procedure described for compound 6a from the following 
reagents: compound 7b (587 mg, 1.76 mmol); 1-bromo- 
10 3-phenylpropane (330 ml, 2.11 mmol); cesium carbonate 
(860 mg, 2.64 mmol); dimethyl formamide (20 ml). The crude 
product is purified by flash chromatography with a 
(91/9/1) (dichloromethane/methanol/ammonium hydroxide) 
mixture. Two products are isolated. 

15 * The least polar compound : N- [4 -methoxy-3 - (4 -methyl- 
pi pe r a z i n - 1 - yl ) phenyl ] -4- < 3 - pheny lpropan - 1 - y loxy - 
carbonyl) piper azin- 1-ylamide 



Mass obtained : 187 mg (Yield: 24%) 



1H NMR (CDC1>) : 1.99 (m, 2H) ; 2.41 (M,3H); 2.71 (M,6H); 
20 3.14 ( M , 4 H ) ; 3.48 (M,8H); 3.83 (s,3H); 4.14 ( t , 6 . 5Hz , 2H) ; 
6.33 (S,1H); 6.77 ( d , 8 . 6Hz , 1H ) ; 6.93-7.01 (m, 2H) ; 7.16- 
7.28 (m, 5H) . 

* The most polar compound : compound 7 
Mass obtained : 300 mg (Yield: 38%) 



25 Elemental analysis for: C, 6 H 37 N b O,- 1 . 2C,H 4 0 4 - 0 . 5H,0 
Calculated: C 61.67 ; H 7.19 ; N 11.67 ; 
Experimental : C 61.54 ; H 7.57 ; N 11.69 



IR (KBr) : 3435,3026,2938,2838,1649,1508 
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1H NMR (DMSO) : 1.76 (m,2H); 2.37 (M, 9H) ; 2.56-2.68 
(M,6H); 2.99 (M,4H); 3.42 (M,4H); 3.73 (s,3H); 6.58 
(S,2.4H); 6.79 (d , 8 . 7Hz , 1H) ; 7.04-7.09 (m, 2H) ; 7.20-7.32 
(m, 5H) ; 8.08 (s, 1H) . 

Melting point : 164 °C 



10 



EXAMPLE 8 

4- [Chloro-3- (4-methylpiperazin-l-yl) ] phenyl 4- [2- (2,3- 
dime thy Iphenyloxy) ethan-l-yl)piperazin-l-yloat< 
difumarate 




8 

Compound 8a ; 2-chloro-l- (4 - tert -butyloxycarbonyl- 
piperazin-l-yl) ethanone 



Chloroacetyl chloride (2.42 ml, 30.4 mmol) is added 
dropwise to a solution of 1 - tert-butyloxycarbonyl - 
piperazine (5.15 mg, 27.6 mmol) and of calcium carbonate 
15 (8.34 g, 83.4 mmol) in methyl ethyl ketone (60 ml) cooled 
to 0°C. The reaction mixture is stirred at this tempera- 
ture for Ih 30 min and then it is filtered on Celite. The 
Celite is rinsed several times with ethyl acetate and a 
3 M sodium hydroxide solution. The two phases of the 

20 filtrate are then separated and the organic phase is 
dried over magnesium sulfate, filtered and concentrated 

t^-g-ive— the— expected— products 



Mass obtained : 4.07 g (Yield: 56%) 



25 



1H NMR (DMSO) 
(S,2H) . 



1.41 (S,9H); 3.36-3.64 (M,8H); 4,03 
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Com pound 8b ; 2- (2 , 3 -dime thylphenyloxy) -1- (4-tert- 
butyloxycarbonylpiperazin-l-yl) ethanone 

Compound 8b is prepared according to the procedure 
described for compound 6a from the following reagents: 
5 compound 8a (1.33 g, 5.07 mmol) ; 2 , 3 -dimethylphenol 
(620 mg, 5.07 mmol); cesium carbonate (3,3 g, 10.1 mmol); 
dimethylformamide (20 ml). The m5xture is stirred for 
12 h. The crude product is purified by flash chroma- 
tography with a (91/9/1) (dichloromethane/methanol/ 
10 ammonium hydroxide) mixture. 

Mass obtained : 1.95 g (quantitative yield) 

1H NMR (CDC1 3 ) : 1.41 (s,9H); 2.11 (s,3H); 2.21 (s,3H); 
3.37 (M,4H); 3.52 (M,4H); 4.62 (s,2H); 6.62 (d , 7 . 6Hz , 1H) ; 
6.75 (d, 7.4Hz, 1H) ; 6 . 98 ( t , 7 . 8Hz , 1H) . 

15 Compound 8c : 2 - (2 , 3 -dime thylphenyloxy) - 1 - (piperazin- 1 - 
yl) ethanone 

Compound 8c is prepared according to the same procedure 
as that described for compound 2b from the following 
reagents: compound 8b (1.95 g, 5.07 mmol); trifluoro- 
20 acetic acid (5.0 ml); dichloromethane (25 ml). The crude 
product is purified by flash chromatography with a 
(90/9/1) dichloromethane/methanol /ammonium hydroxide 
mixture . 

Mass obtained : 991 mg (Yield: 79%) 

25 1H NMR (CDCly) : 2.18 (s,3H); 2.27 (n,3H); 2.85 
(t, 5.1Hz,4H) ; 3.60 (M,4H); 4.67 (s,2H); 6.73 
(d,8.2Hz,lH) ; 6.81 (d , 7 . 5Hz , 1H) ; 7.05 ( t , 7 . 9Hz , 1H) . 

Compound 8d :. 1- (2 , 3 -dimethylphenyloxyethan-l-yl) - : 

piperazine t 

i 

.j 

30 Compound 8d is prepared according to the procedure i 
described for compound 3a from the following reagents: 
compound 8c (515 mg, 2.08 mmol); lithium aluminum hydride 
(3.1 ml of a 1 M solution in tetrahydrof uran, 3.1 mmol); j 
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The reaction lasts for 3 h. The 



ethyl ether (10 ml) 
crude reaction product is used as it is in the next 
stage . 

Mass obtained: 354 mg (Yield: 73%) 

Com pound 8e : 1 -chlorocarbonyl - 4 - (2 , 3 -dimethylphenyloxy- 
ethan-l~yl)piperazine 



Compound 8e is prepared according to the procedure 
described for compound 5c from the following reagents: 
compound 8d (354 mg, 1.51 mmol); triphosgene (150 mg, 
10 0.50 mmol); pyridine (125 ml, 1.51 mmol); dichloromethane 
(40 ml) . The crude reaction product is purified with a 
(99.5/0.5/0.5) to (95/5/1) dichloromet hane/met hanol / 
ammonium hydroxide gradient . 

Mass obtained : 336 mg (Yield: 75%) 



15 



1H NMR (CDC1 3 ) : 2.14 (s,3H); 2.27 (s,3H); 2.66 

(t,5.2Hz,4H) ; 2.88 ( t , 5 . 4Hz , 2H ) ; 3.64-3.77 (M,4H); 4.09 

(t,5.4Hz,2H) ; 6.68 (d , 8 . 1Hz , 1H) ; 6.79 (d , 7 . 5Hz , 1H) ; 7.04 
(t, 7.8Hz, 1H) . 



compound 8 ; 

20 Compound 8 is prepared according to the procedure des- 
cribed for compound 5 from the following reagents: 
compound 8e (333 mg, 1.12 mmol); 4 -chloro-3 - (4 -methyl - 
piperazin-l-yl)phenol (255 mg, 1.12 mmol); sodium hydride 
(50%, 50 mg, 1.12 mmol); tet rahydrof uran (20 ml). The 

25 crude reaction product is purified with a (95/5/1) and 
then (90/9/1) dichloromethane/methanol/ammonium hydroxide 
mixture . 



Mass obtained : 379 mg (Yield: 70%) 



30 



Elemental analysis for: C 26 H U C1N 4 0,-2C 4 H 4 0 4 -0 . 65H.O 
Calculated: C 55.87 ; H 6.11 ; N 7.67 ; 
Experimental; C 55.63 ; H 6.10 ; N 7.58 
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IR (KBr) : 3434,2940,1722,1591,1255 

1H NMR (DMSO) : 2.09 (s,3H); 2.2 (s,3H); 2.37 (s,3H); 
2.2.60 (M,4H); 2.67 (M.4H); 2.81 (t , 5 . 5Hz , 2H) ; 3.03 
(M,4H); 3.45 (M,2H); 3.59 (M,2H); 4.08 ( t , 5 . 6Hz , 2H) ; 6.62 
5 (S,4H); 6.74-7.07 (m, 5H) ; 7.40 (d, 8 . 5Hz , 1H) . 

Melting point: 85°C 

EXAMPLE 9 

N- [4-Methoxy-3- <4-methylpiperazin-l-yl)phenyl] -4- [3- (4- 
f luorophenyl) - 3 - oxopropan- 1 -yl ) piperazin- 1 -ylamide 
10 fumarate 



/ 



20 




A solution of 3 -chloro-4 -f luoropropiophenone (340 mg ; 
1.8 mmol) is stirred for 5 h at room temperature in the 
presence of N- [4 -methoxy-3- (4 -methylpiperazin- 1 -yl) 
phenyl] -4 -piperaz in- 1 -ylamide (7b) (500 mg; 1.5 mmol), 
15 potassium carbonate (310 mg; 2.25 mmol) and potassium 
iodide (a spatula tip) in methyl ethyl ketone (20 ml) . 
The reaction mixture is then poured into water and 
extracted three times with ethyl acetate. The organic 
phases are combined, washed with a saturated sodium 
chloride solution, dried over magnesium sulfate, filtered 
and concent- r^fpd . The c rude re action product is purified 
by flash chromatography with a (90/9/1) dichloromethane/ 
methanol/ammonium hydroxide mixture. 

Mass obtained: 440 mg (Yield: 76%) 



25 Elemental analysis for: C,,,H,,FN,0, - C,H,0 4 -0 . 45H.O 
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10 



15 



Calculated values: C 59.29; H 6.45; N 11.52; 
Experimental values: C 59.16; H 6.42; N 11.34 

IR (KBr) : 3435,3314,2838,1689,1602,1508 

1H NMR (DMSO) : 2.33 (s,3H); 2.43 (M,4H); 2.62 <M,4H); 
2.70 (t,7.0H,2H); 2.96 (M,4H); 3.23 ( t , 7 . 1Hz , 2H) ; 3.39 
<M,4H); 3.71 <s,3H); 6.57 (s,2H); 6.78 (d, 8 . 7Hz , 1H) ; 
7.02-7.08 (m,2H); 7.35 ( t , 8 . 8Hz , 2H) ; 8.07 (dd,5.5 and 
8.8Hz,2H) ; 8.27 (s, 1H) . 

Melting point: 132°C 
EXAMPLE 10 

N- [4-Methoxy-3- (4-methylpiperazin-l-yl) phenyl] -4- [ (E) - 
styrylcarbonyl] piperazin-l-ylamide f umarate 



Compound 10 is prepared according to the procedure 
described for compound 2a from the following reagents: 
compound 7b (500 mg, 1.5 mmol) ; cinnamic acid (220 mg, 
1.5 mmol); 1 - ( 3 -dimethylaminopropyl ) - 3 -ethy lcarbodiimide 
hydrochloride (290 mg, 1.5 mmol); 4 -dimet hylaminopyr idine 
(a spatula tip) ; dichloromethane (15 ml) . The reaction 
lasts for 5 h. The crude reaction product is purified by 
flash chromatography with a (90/9/1) dichloromethane/ 
-me t hanol/ammonl.um__hydrQxi.de mixture. 



Mass obtained: 414 mg (Yield: 60%) 




Elemental analysis for: C 2 ,H,,N,0>-C 4 H 4 0 4 - 0 . 27H.O 
Calculated values: C 61.65; H 6.47; N 11.98; 
Experimental values: C 61.56; H 6.65; N 11.80 



. 44 - PCT/FR97/00203 



WO 97/28141 
IR (KBr) : 3395,3005.2831,1702,1642 

1H NMR (DMSO): 2.39 (s,3H); 2.70 (M,4H); 3.02 (M.4H); 
3.41 (M,4H); 3.63 (M.2H); 3.75 (M, 5H) ; 6.59 (s,2H); 6.83 
(d,8.6Hz,lH); 7.07-7.12 (M.2H); 7.28-7.59 (N. 5H) ; 7.77 
(M,2H) ; 8.43 (s, 1H) . 

Melting point : 180°C 



EXAMPLE 11 

N- [4-Methoxy-3- (4 -methylpiperazin-l-yl) phenyl] -4- (2,3 
dimethylphenylcarbonyl] piperazin-l-ylamide fumarate 

O 



11 



10 Compound 11 is prepared according to the procedure 
described for compound 2a from the following reagents: 
compound 7b (500 mg, 1.5 mmol) ; 2 , 3 -dimethylbenzoic acid 
(220 mg, 1.5 mmol); 1 - ( 3 -dimethylaminopropyl ) - 3 -ethyl - 
carbodiimide hydrochloride (290 mg, 1.5 mmol); 

15 4-dimethylaminopyridine (a spatula tip); dichloromethane 
(20 ml) . The reaction lasts for 2 h. The crude reaction 
product is purified by flash chromatography with a 
(90/9/1) dichloromethane/methanol/ammonium hydroxide 

mixture . 



20 



Ma 



ss obtained: 479 mg (Yield: 68%) 



Elemental analysis for: C^N^-C^O.-0 . 3H,0 
Calculated values: C 61.38; H 6.80; N 11.93; 
Experimental values: C 61.31; H 6.97; N 11.58 
IR (KBr): 3422,2918,2838,1709,16 35,1508 



1H NMR (DMSO): 2.10 (s,3H); 2.25 (m,3H); 2.J8 (a. 311); 
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2.70 (M,4H); 2.98(M,4H); 3.11 (M.2H); 3.31 (M.2H); 3.51 
(M.2H); 3.68 (M,2H); 3.71 (s,3H); 6.55 (s,2H); 6.78 
(d, 8.7Hz, 1H) ; 6.98-7.21 (m, SH) ; 8.38 (s.lH). 

Melting point: 185°C 
5 EXAMPLE 12 

N- [4-Methoxy-3- (4 -methylpiperazin- 1 -yl) phenyl] -4- (2.4,5- 
trimethylphenylaminocarbonyl] piperazin-l-ylamide f umarate 




O 

N — ' 



O , 



12 



Compound 12 is prepared according to the procedure 
described for compound 1 from the following reagents: 

10 compound 7b (500 mg, 1.5 mmol) ; 2 , 4 , 5 - tr imethylaniline 
(200 mg, 1.5 mmol); triphosgene (160 mg, 0.55 mmol); 
pyridine (130 mlx2, 1.65 mmol*2); dichloromethane 
(30 ml) . The crude reaction product is purified by flash 
chromatography with a (90/9/1) dichloromethane/methanol/ 

15 ammonium hydroxide mixture. 

Mass obtained: 376 mg (Yield: 51%) 

Elemental analysis for: C., 7 H H N^,O,-C 4 H 4 0 4 
Calculated values: C 60.97; H 6.93; N 13.76; 
Experimental values: C 60.86; H 7.06; N 13.75 

20 IR (KBr) : 3 301,2918,2838,1635.1510 

Jtf NMR (DMSO) : 2.10 (s,6H); 2.22 (s,3H); 2.36 (s.3H); 
2.67 (M,4H); 2.99 (M.4H); 3.46 (M.8H); 3.73 (S.3H); 6.58 
(s,2H); 6.81 (d, 8 . 7Hz , 1H) ; 6.85 (s.2H); 7.05-7.11 (m,2H); 
7. 86 (s, 1H) ; 8 . 36 (s, 1H) . 
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Melting point: 245°C 
EXAMPLE 13 

N- [4 -Methoxy-3 - ( 4 -me thylpiperaz in- 1 -y 1 ) phenyl ] - 
(5, 6,7, 8-tetrahydronaphthylaminocarbonyl] piperazin- 



Compound 13 is prepared according to the procedure 
described by compound 1 from the following reagents: 
compound 7b (604 mg, 1.81 mmol); 5 , 6 , 7 , 8 - tetrahydronaph- 
thylamine (301 mg, 2.0 mmol); triphosgene (202 mg, 
10 0.68 mmol); pyridine (162 mlx2, 1.81 mmolx2) ; dichloro- 
methane (60 ml) . The crude reaction product is purified 
by flash chromatography with a (90/9/1) dichloromethane/ 
methanol /ammonium hydroxide mixture. 

Mass obtained: 6 n 8 mg (Yield: 74%) 

15 Elemental analysis for: C„H„N 4 0,-C 4 H 4 0< - 0 . 55H,0- 0 . 4C,H l3 0 
Calculated values: C 60.94; H 7.17; N 12.69; 
Experimental values.- C 60.97; H 7.44; N 12.59 

IR (KBr) : 3295,2932,2851,1642,1508 

1H-NMR— (DMSGi-:^L— 6^7— <-Mi-4W-;— 2-,^£— (s-^UU— 2~S3 — (M, 6H) ; 
20 2.70 (M,2H); 2.95 (M.4H); 3.43 (M,8H); 3.71 (s,3H); 6.56 
(s,2H); 6.79 (d , 8 . 7Hz , 1H) ; 6.87 (m, 1H) ; 6.98-7.08 (m.4H); 
7.95 (S,1H) ; 8.33 (s.lH) . 



5 ylamide fumarate 



/ 




13 



Melting point: 144 °C 
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P. Y AMPLE 14 

N- [4-Methoxy-3-(4-methylpiperazin-l-yl)phenyl]-4-(2,4.6. 
trimethylbenzenesulfonyDpiperazin-l-ylamide fumarate 



o 



14 



A solution of mesytilene sulfonide chloride (650 mg. 
5 2 97 mmol) in dichloromethane (5 ml) is added to a 
solution of compound 7b (500 mg. 1.50 mmol) in 1 M sodium 
hydroxide (1.1 ml) at 0°C. The biphasic mixture is then 
brought to room temperature and stirred for 5 h. After 
this time, the two phases are separated and the aqueous 

10 phase is extracted three times with dichloromethane. The 
combined organic phases are washed with a saturatea 
sodium chloride solution, dried over magnesium sulfate, 
filtered and concentrated. The crude reaction product is 
purified by flash chromatography with a (95/5/1) and then 

15 (90/9/1) dichloromethane/methanol/ammonium hydroxide 

mixture . 

Mass obtained: 330 mg (Yield: 43V) 

Elemental analysis for: C,,H,,N s O,S-C 4 H 4 0, 
Calculated values: C 57.04; K 6.54; N 11.09; 
20 Experimental values: C 56.85; H 6.69; N 10.91 

JR (KBl) 3402,293 8 .2851.1 6 4? . PHTTr 



1H NMR (DMSO): 2.28 (S.3H); 2.35 (s.3H); 2.56 (s,6H); 
2.62 (M,4H); 3.01 <M,8H>; 3.45 (M.4H); 3.71 (s,3H); 6.57 
(S.2H); 6.79 (d , 8 . 7Hz , 1H) ; 6.98-7.16 (2H); 7.10 (s,2H); 
25 8.40 (S,1H). 



Melting point: 175°C 
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AMPLE 15 1 
N . [4-Methoxy-3- (4 -methylpiperazin-l-yl> phenyl] -4- (2 
naphthyl-2-oxoethan-l.yl)piperazin-l-ylamide fumarate 




15 



10 



15 



Compou nd 15a 



(piperazin- 1 -y 1 ) methyl - 2 -naphthy 1 ketone 



The compound 15a is prepared according to the procedure 
described for compound 6a from the following reagents: 
oromomethyl-2-naphthyl ketone (5 g, 20 mmol); piperazine 

(8 6 g, 2.100 mmol); cesium carbonate (9.8 g. 30 mmol); 
dimethylformamide (200 ml) . The crude product is purified 
by flash chromatography with an (85/15/1) and then 

(80/18/2) dichloromethane/methanol/ammonium hydroxide 

mixture . 



Mass 



obtained: 1.03 g (Yield: 20.2%) 



1H NMR tCDCl.t: 2.64 (M.4H); 2.97 (M.4H); 3 
7.58 (m.2H); 7.83-8.03 (m,4H); 8.52 (s,lH). 



(8. 2H) ; 



Compoun d 15 : 

Compound 15 is prepared according to the procedure 
described for compound 1 from the following reagents: 
compound 15a (588 mg. 2.31 mmol); 4 -methoxy- 3- (4 -methyl - 
F i r -»»,n - ^i-t3nr^ne-^^g^- ^^ ] j j trlphoegene 
'(250 mg, 0.84 mmol); pyridine (200 mlx2. 2.53 mmolx2, ; 
dichloromethane (50 ml). The crude reaction product is 
purified by flash chromatography with a (95/5/1) 
dichloromethane/methanol/ammonium hydroxide mixture. 

25 Mass obtained: 248 mg (Yield: 21%) 



-2-9- 
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Elemental analysis for: C,..H,.,N,0.-C,H 4 0 4 -H..6 
Calculated values: C 62.35 ; H 6.50 ; N 11.02 ; 
Experimental values: C 63.02 ; H 6.47 ; N 11.19 

IR (KBr) : 3395,2925,2838,1514,1232 

1H NMR (DMSO): 2.33 (s,3H); 2.60 (M.8H); 2.96 (M.4H); 
3 44 (M.4H); 3.70 (s.3K); 4.05 (s.2H); 6.56 (s,2H); 6.78 

(d,8.7Hz,lH); 7.04 (m. 2H) ; 7.64 (m,2H>; 7.99 (m, 2H) ; 8.10 

(m.lH) ; 8.27 (s.lH) ; 8.70 (s.lH) . 



Melting point: 123°C 



10 EXAMPLE 16 



15 



20 



EXAMPLE lt> 

N- [4-Methoxy-3- (4 -methylpiperazin- 1 -yl) phenyl] -4-benzyl 
piperazin-l-ylamide fumarate 




16 

Comoound 16 is prepared according to the procedure 
described for compound 1 from the following reagents: 
4-methoxy-3-(4-methylpiperazin-l-yl)aniline (457 <ng. 
2.07 mmol); 1 -benzy loiperazine (364 mg . 2.07 mmol); 
triphosgene (205 mg, 0.69 mmol); triethy iamine (290 ml*2. 
2 07 mmolx2) ; dichloromet hane (40 ml) . The crude reaction 
product is puntied by Ft^h chromatography wi m-_*_ 
(95/5/1) then (90/9/1) dichloromethane/methanol/ammonium 
hydroxide mixture. 

Mass obtained: 776 mg (Yield: 89%) 

Elements analysis for: C : ,H,.N,0,-C,H,0, -0 . 25H.O 
Calculated values: C 61.81; H 6.95; N 12.87; 



10 
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Experimental values: C 62.17; H 7.04; N 12.81 

Mass (DCI/NH3) : 424 (MH* ) ,248. 17 7 ,137, 120 

IR (KBr) : 3414,2833,1637,1604,1508,1234 

1H NMR (DMSO) : 2.35 (M, 7H> ; 2.65 (M.4H); 2.97 (M.4H); 
3.35 (M,4H); 3.49 (s,2H); 3.71 (s,3H); 6.56 (s.2H); 6.77 
(d,lH>; 7.04 (m,2H); 7.30 (m,5H); 8.26 (s.lH). 

Melting point: 14 5°C 

EXAMPLE 17 

N- [4-Methoxy-3- ( 4 -me thy lpiperazin- 1 -yl ) phenyl] -4- (4- 
f luorobenzyl) oxopiperidin-1 -ylamide fumarate 

6 

17 



15 



Compound 17 is prepared according to the procedure 

described for compound 1 from the following reagents: 

4-methoxy-3- ( 4 -methylpiperazin- 1 -yl ) aniline (398 mg. 

1.80 mmol) ; 4 - f luorobenzy loxopiper idine (608 mg, 
2.93 mmol); triphosgene (180 mg, 0.60 mmol); pyridine 

(150 mlx2. 1.80 mmolx2); dichloromethane (40 ml). The 

crude reaction product is purified by flash chromato- 



- g^ p Hy~ wirh j H ZtSZtt — rtren—reW/*?- -d-ichl-or-omet-hane-/- 
methanol/ammonium hydroxide mixture. 



20 



Mass obtained: 646 mg (Yield: 79%) 



Elemental analysis for: C. s H,.FN 4 O,-C«H«O«-0 . 45H,0 
Calculated values: C 60.19; H 6.25; N 9.68; 
Experimental values: C 60.39; H 6.24; N 0.6 3 
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Mass (DCI/NH3) : 4 55 (MH+) , 24 8 , 208 

IR (KBr) : 34 00,2 952,2838,1678,163 8,1597,123 3 

1H NMR (DMSO): 1.10 (m,2H); 1.46 (m,2H); 2.35 (s,3H); 

2.74 (M.4H); 2.98 (M, 6H) ; 3.74 (M,4H); 4.15 (de , 13Hz , 2H) ; 

5 6.60 (S,2H); 6.81 (d.8.6 Hz.lH); 7.06 (m,2H); 7.39 
(t,8.8Hz,2H) ; 8.13 (m. 2H) ; 8.30 (s.lH). 

Melting point: 118°C 

EXAMPLE 18 

N- [4-Methoxy-3- (4-methylpiperazin-l-yDphenyl] -4-benzyl- 
10 piperidin-l-ylamide fumarate 

o 

o Z 1 - 7 

18 

Compound 18 is prepared according to the procedure 
described for compound 1 from the following reagents: 
4-methoxy-3- (4 -methylpiperazin-l-yl) aniline (480 mg, 
2.17 mmol); benzylpiperidine (382 ml, 2.17 mmol); tri- 

15 phosgene (215 mg, 0.72 mmol); triethylamine (300 mlx2, 
2.-17 mmolx2) ; dichloromethan, .0 ml) . The crude reaction 
product is purified by fl: - romatography with a 
(90/9/1) dichloromethane/methu; . immonium chloride 

nrrx tur e . 




20 Mass obtained: 780 mg (Yield: 85%) 



Elemental analysis for: C, i H M N,0 ; -C,H 4 0 4 
Calculated values: C 64.67; H 7.11; N 10.40; 
Experimental values: C 65.03; H 7.41; N 10.61 



WO 97/28141 ' b ^ " 

Mass (DCI/NH3) : 423 (MH+) ,248, 176 



PCT/FR97/00203 



IR (KBr): 3408,2934,2841,1707,1637,1500 

IH NMR (DMSO): 1-07 (m,2H); 1.61 (m,3H); 2.34 <S,3H); 
2 53 (M,2H); 2.63 (M, 6H) ; 2.98 (M,4H); 3.73 (s,3H); 4.06 
5 (M,2H); 6.59 (s,2H); 6.79 (d,8.7 Hz,lH); 7.02-7.34 
(m,7H) ; 8.22 (s,lH) . 

Melting point: 160°C 

AMPLE 19 

N- [4-Methoxy-3- (4 -methylpiperazin- 1 -yl) phenyl] -4- (3- 
10 phenylpropan-l-yl)piperidin-l-ylamide fumarate 




19 



Compound 19 is prepared according to th- procedure 
described for compound 1 from the following reagents: 
4-methoxy-3-(4-methylpipera 2 in-l-y2)aniline (516 mg, 
2.33 mmol); 4 - (3 -phenylpropan- 1 -yl ) piperidine (473 mg, 
15 2.33 mmol); triphosgene (231 mg, 0.78 mmol); triethyl- 
amine (330 mlx2, 2.33 mmolx2); dichloromethane (40 ml). 
The crude reaction product is purified by flash chroma- 
tography with a (94/6/1) dichloromethane/methanol/ 
ammonium hydroxide mixture. 

_ 2 -o Mase-Gbzalned-: 712_m g (Yield: 68%) 



Elemental analysis for: C 27 H J8 N,0 2 -2C 4 H 4 0 4 
Calculated values: C 61.57; H 6.79; N 8.21; 
Experimental values: C 61.65; H 6.90; N 8.37 

Mass (DCI/NH3): 451 (MH+) , 248 , 204 , 136 
25 IR (KBr): 3384,3025,2930,2849,1709,1504 



53 
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1H NMR (DMSO) : 0.88-1.65 (m, 9H) 
(m,2H); 2.72 (M, 6H) ; 2.98 (M,4H) 
(M,1H); 4.07 <M, 1H) ; 6.55 (s,4H); 6.75 (d,8.6 Hz,lH); 
7.01-7.28 (m,7H); 8.17 (s,lH). 



2.38 (s, -H) ; 2.50 
3.69 (s,3H); 4.00 



EXAMPLE 20 

N- [4-Methoxy-3- ( 4 -me thylpiperazin - 1 -yl > phenyl ] -4- 
(l,2,3,4-tetrahydronaphthyl-l-)piperazin-l-ylamide 

fumarate 




20 

compound 2 0a : 1- (1, 2 , 3 , 4- tetrahydronaphthyl) piperazine 

10 A solution of 1,2,3,4-tetrahydronaphthylamine (6 ml, 
41.8 mrnol) and of bis (2-chloroethyl) amine hydrochloride 
(7.44 g, 41.8 mrnol) in the presence of sodium carbonate 
(2.22 g, 20.9 mrnol) in 1-butanol is heated under reflux 
for 48 h. After this time, the l-butanol is evaporated 

15 off under reduced pressure and the crude reaction product 
is impregnated on silica and then purified by flash 
chromatography with a (98/2/1) to (80/20/1) 
dichloromethane/methanol/ammonium hydroxide gradient. 

Mass obtained : 386 mg (Yield: 4.3%) 



20 



1H NMR (CDC1 S ) : 1.6.6 (m, 2H) ; 1.93 (m,2H); 2.40-2.97 
(M,10H); 3.74 (M, 1H) ; 6.99-7.17 (m,3H); 7.68 (M, 1H) . 



Compoun d 20 t 

Compound 20 is prepared according to the procedure 
described for compound 1 from the following reagents: 



10 



15 
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4-methoxy-3- (4 -methylpiperazin- 1 -yl ) aniline (375 mg, 
1.70 mmol); compound 20a (380 mg, 1.76 mmol) ; triphosgene 

(168 mg, 00.57 mmol); triethylamine (235 mlx2, 
1.70 mmolx2); dichloromethane (40 ml). The crude reaction 
product is purified by flash chromatography with a 

(95/5/1) and then (90/9/1) dichloromethane/methanol/ 
ammonium hydroxide mixture. 

Mass obtained: 470 mg (Yield: 60%) 

Elemental analysis for: C 27 H J7 N 5 O 2 -C 4 H 4 O<-0 . 3 5H 2 0 
Calculated values: C 63.54; H 7.17; N 11.95; 
Experimental values: C 63.64; H 7.23; N 12.09 

Mass (DCI/NH3): 4 64 (MH+ ) , 24 8 , 217 , 13 6 

IR (KBr) : 3395,2932,2835,1707,1637,1604,1506,1232 

1H NMR (DMSO): 1.62 (m,2H); 1.91 (m,2H); 2.35 (s,3H); 
2.51 (M,4H>; 2.67 (M,6H); 2.98 (M,4H); 3.44 (M,4H); 3.73 

(S,3H); 3.84 (M, 1H) ; 6.59 (s,2H); 6 . 80 (d, 8 . 6Hz , 1H) ; 7.12 

(m, 5H) ; 7.63 (m, 1H) ; 8.27 (s,lH). 



Melting poin 



t: 110-111°C 



EXAMPLE 21 

20 N- [4-Methoxy-3-(4-methylpiperazin-l-yl)phenyl] -4- 
(l,2,3,4-tetrahydronaphthyl-2)piperazin-l-ylamide 



fumarate 



\ m H 



21 



romnound 2 la t 2 - (1 , 2 , 3 , 4 - tetrahydronaphthyl) piperaz ine 

A solution of b-tetralone (970 mg, 6.6 mmol) and of 
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piperazine (2.85 mg. 33.0 mmol) in toluene (30 ml) is 
heated under reflux in the presence of para- 
toluenesulfonic acid (spatula tip) with azeotropic 
distillation of the water. After 48 h, the reaction 
mixture is cooled and diluted with ethanol (30 ml) . It is 
then placed under hydrogen pressure (45 PSI) in the 
presence of platinum oxide (116 mg) . After 7 h, the 
mixture is filtered on Celite, concentrated under reduced 
pressure and purified by flash chromatography with a 
(95/5/1) to (90/9/1) dichloromethane/methanol/ammonium 
hydroxide mixture. 

Mass obtained: 970 mg (Yield: 68%) 

Mass (DCI/NH3) : 217 (MH+) , 177 , 148 , 132 , 110 

1H NMR (CDC1,): 1.65 (m,lH); 2.10 (M.2K); 2.63-2.97 
15 <M, 13H) ; 7.09 (s,4H) . 



10 



Compound 21 t 

Compound 21 is prepared according to the procedure 
described for compound 1 from the following reagents: 
4-methoxy-3-(4-methylpiperazin-l-yl)aniline (665 mg, 
20 3.00 mmol) ; compound 21a (680 mg, 3.15 mmol) ; triphosgene 

(297 mg, 3.00 mmol); triethylamine (243 mlx2, 
3.00 mmolx2); dichloromethane (50 ml). The crude reaction 
product is purified by flash chroma trography with a 

(90/9/1) dichloromethane/methanol/ammonium hydroxide 

25 mixture. 

Mass obtained: 931 mg (Yield: 67%) 



30 



Calculated values: C 61.51; H 7.11; N 11.28; 
Experimental values: C 61.45; H 6.79; N 10.94 

Mass (DCI/NH3) : 464 (KH+ ), 24 8, 217, 180, 136 



IR (KBr) : 3301,2932,2844,1663,1508,1239 



WO 97/28141 
1H NMR (DMSO) 
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1.60 (M.1H); 1-99 (M,1H); 2.35 (s,3H); 
^56^.67^/13^, 2.97 (M,4H); 3.40 (M,4H>; 3.70 <s,3H); 
6.SS (s,2.4H); 6.78 (d . 8 . 7Hz , 1H) ; 7.05 (M,6H>; 8.27 
(s,lH). 

5 Melting point: 168-170°C 
TCV AMPLE 22 

N .t4-Methoxy-3-(4- m ethylpipera 2 in-l-yl)phenyl]-4-phenyl- 
carboxamidopiperidin- 1 -ylamide 

d 

22 

Cospound^a : l-benzyl-4-phenylcarboxamidopiperidine 

10 l-Benzyl-4-aminopiperidine dihydrochloride monohydrate 
(9 g 34 mmol) is desalified and then dissolved in 
dichloromethane (70 ml) in the presence of triethylamme 
(7 13 ml, 51 mmol) . It is cooled on an ice bath and then 
benzoyl chloride (3.74 ml, 40 mmol) is slowly added. The 
15 reaction mixture is then brought to room temperature, 
stirred for 10 min and then poured over an ice bath. The 
pH of the aqueous phase is brought to -11 with a dilute 
sodium hydroxide solution and then the phases are sepa- 
rated. The organic phase is washed with a saturated 
20 sodium chloride solution before being dried over magne- 



sium sulfate, filtered and concenrrat gd^. 



Mass obtained: 8.8 g (gross yield: 88%) 

1H NMR (CDC1,): 1.46 (m.2H); 2.01 (M.2H); 2.17 (td.2.3 
and 11.6H..2H), 2.85 <M,2H>; 3.51 <s.2H>; 4.012 (m.lH), 
25 6.00 (de,lH); 7.31 (M, 6H) ; 7.48 (M.2H); 7.73 (dd.1.4 and 
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5.6Hz, 2H) . 

m^nound 22b : 4-phenylcarboxamidopiperidine 

Compound 22a (3.55 g, 12 mmol) dissolved in methanol 
(160 ml) is placed under a hydrogen pressure (40 PSI) in 
the presence of palladium hydroxide and acetic add 
(20 ml) for 4 h. The reaction mixture is then filtered on 
Celite and concentrated. The oil obtained is dissolved in 
dichloromethane and washed three times with a 4 M sodium 
hydroxide solution. The organic phase is dried over 
magnesium sulfate, filtered and concentrated. 

Mass obtained: 1.13 g (gross yield: 46%) 

IH NMR (CDC1 3 ) : 1.46 (m,2H); 2.05 (M.2H); 2.76 (td,2.4 
and 12.1HZ.2H); 3.17 (M,2H); 4.10 (m, IH) ; 6.17 (de.lH); 
7.44 (M,3H); 7.75 (dd, 1 . 5 and 7 . 5Hz , 2H) . 



15 rnm pound 22 l , 

Compound 22 is prepared according to the procedure 
described for compound 1 from the following reagents: 4- 
methoxy-3- (4-methylpiperazin-l-yl) aniline (433 mg, 
1 96 mmol); compound 22b (400 mg, 1.96 mmol); triphosgene 

20 (210 mg. 0.72 mmol); pyridine (170 mlx2, 2.15 mmolx2) ; 
dichloromethane (60 ml) . The crude reaction product is 
purified by flash chromatography with a (90/9/1) 
dichloromethane/methanol/ammonium hydroxide mixture. 

Mass obtained: 353 mg (Yield: 40%) 
25 IH NMR (CDC1 3 ): 1.46 (m,2H); 2.10 (m,2H); 2.34 (s,3H); 
i.ti (M.4H); 3.12 (M.6H); 3.82 (s,3H); 4.18 (de,2H); 4.22 
(M,1H); 6.03 (d, 7 . 7Hz , IH) ; 6.20 (°>1H), 6 71 
(d,9.4Hz,lH); 6.95 (m,2H); 7.45 (m, 3H) ; 7.75 (dd,1.8and 
6.0HZ,2H) . 



WO 97/28141 
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BV AMPLE 23 

N- [4-Methoxy-3- <4-methylpiperazin-l-yl> phenyl] -4- (2 
fluorophenethyDpiperazin-l-ylamide fumarate 

/ 




O 

o r 



23 

Compound 23a : 1- (2 -f luorobenzylcarbonyl-4- (tert -butyl - 
5 oxycarbonyDpiperazine 

Compound 23a is prepared according to the same procedure 
as that described for compound 2a from the followxng 
reagents: (2-f luorophenyl) acetic acid (5.50 g. 
35 7mmol); i - tert-butyloxycarbonylpiperazine (6.65 g, 

10 35.7 mmol); 1- (3 -dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (6.84 g, 35.7 mmol); 4 -dimethylamino- 
pyridine (a spatula tip); dichloromethane (100 ml). The 
crude reaction product is purified by flash chromato- 
graphy with a (95/5/1) dichloromethane/methanol/ammonium 

15 hydroxide mixture. 

Mass obtained : 9.50 g (Yield: 83%) 

1H NMR (CDC1,) : 1-47 (s,9H); 3.31-3.47 (M.6H); 3.62 
(M,2H); 3.75 (s,2H); 7.02-7.34 (m,4H). 

^ r o,md 23b : 1- (2-f luorobenzylcarbonyl) piperazine 

rrdi n g- to th e— sa me pro cfid.ur_e_ 



20 c om pound 23b is prepares 



as that described for compound 2b from the following 
reagents: compound 23a (9.49 g. 29.5 mmol); trifluoro- 
acetic acid (20 ml), dichloromethane (200 ml). The crude 
product is purified by flash chromatography with a 

25 (90/9/1) 
mixture . 



dichloromethane/methanol /ammonium hydroxide 



WO 97/20141 
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10 



15 



20 



Mass obtained : 4.63 g (Yield: 71%) 



-25- 



1H NMR (CDCl,) : 2.69-2.82 <m.4H); 3.43 ( t , 5 . 1Hz . 2H) ; 
3.59 <t.5.1Hz.2H); 3.69 <s,2H); 6.97-7.31 (m,4H). 

r.. pQ und 23c : 1 - (2- f luorophenethyl) piperazine 

Compound 23c is prepared according to the same procedure 
as that described for compound 3a from the following 
reagents: compound 23b (3.53 g, 15.9 mmol) ; lithium 
aluminum hydride (25 ml of a 1 M solution in ethyl ether, 
25 mmol); ethyl ether (50 ml). The crude product is 
purified by flash chromatography with a (90/9/1) 
dichloromethane/methanol/ammonium hydroxide mixture. 

Mass obtained : 2.43 g (Yield: 73%) 

1H NMR (CDCl j ) : 1.86 (se.lH); 2.55 <M,6H); 2.90 (M,6H>; 
6.94-7.22 (m,4H) . 

r^ nU nd 23 : The compound 23 is obtained according to 
the procedure described for compound 1 from the following 
reagents: triphosgene (371 mg, 1.25 mmol); 4-methoxy-3- 

(4-methylpiperazin-l-yl)aniline (828 mg, 3.75 mmol); 
pyridine (305 ,n*2, 3.75 mmolx2) ; 1 - (2 - f luorophenethyl ) - 
piperazine (23c) (780 mg, 3.75 mmol); dichloromethane 

(70 ml) . 

The crude product is purified by flash chromatography 
with a (90/9/1) dichloromethane/methanol/ammomum 
hydroxide mixture. 

-Mas* ob tained : 1.49 g (Yield: 87%) 



This compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding fumaraue. The 
latter is crystallized from ether. 

Elemental analysis for: C.^FN.O, -C<H«O,-0 . 3H 2 0 
30 CaJcuiaced values: C 60.36; H 6.74; N 12.014 
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Experimental values: C 60.77 ; H 6.93 ; N 12.31 
Mass (DCI/NH3): 4 56 (MH+) , 24 8, 20 9 

IR (KBD: 3395,2952,2831.1642,1595,1508.1232, 977 

1H NMR (DMSO): 2.33 (s.3H); 2.45 (M,4H); 2.51 (m, 2H) ; 
2 63 (M.4H); 2.77 <te.2H); 2.96 (M.4H); 3.39 (M.4H); 3.70 
(S.3H); 6.55 (s,2H); 6.77 (d, 8 . 7Hz , 1H) ; 7.01-7.36 <m, 6H> ; 
8.25 (s, 1H) . 

Melting point: 102-105°C 
EXAMPLE 24 

N- [4-Methoxy-3- (4 -methylpiperazin-l-yl) phenyl] -4-phenoxy- 
piperidin-l-ylamide fumarate 



/ 



/ — N 

o 



24 



15 



romr^ound 24a : i-benzyl-4-phenoxypiperidine 

A solution of diethyl azodicarboxy late (3.7 ml; 

20.91 mmol; 40% in toluene) diluted in tet rahydrof uran 
(20 ml) is added dropwise to a solution of l-benzyl-4- 
hydroxypiperidine (4.0 g, 20.92 mmol), phenol (1.95 g, 

20.92 mmol) and triphenylphosphine (5.48 g, 20.89 mmol) 
in tetrahydrofuran (50 ml). The reaction mixture is 
stirxed for 43 h and-th^n it is-^ouxed^ver— *c-*-and 



20 extracted three times with ethyl acetate. The combined 
organic phases are then washed with a saturated sodxum 
chloride solution, dried over sodium sulfate, filtered 
and concentrated. The crude reaction product is impreg- 
nated over silica and then purified by flash chromato- 
25 graphy with a (50/50/0) and then (50/50/5) petroleum 



(■■, . PCT/FR9 //00203 
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ether/ethyl acetate/ethanol mixture. 
Mass obtained : 4.15 g (Yield: 74%) 

1H NMR (CDC1,) : 1-80 (m,2H); 1.95 (M.2H); 2.27 (M.2H); 
2.72 (M.2H); 3.52 (s.2H); 4.30 (m. 1H) ; 6.91 (M, 3H) 7.28 
5 (M.7H) . 

ComEgund 24b ; 4-phenoxypiperidine 

Compound 24b is prepared according to the procedure 
described for compound 22b from the following reagents: 
compound 24a (4.14 g, 15.5 mmol) ; palladium hydroxide 
10 (300 mg); acetic acid (50 ml); methanol (160 ml). The 
crude reaction product is purified by flash chromato- 
graphy with a (70/30/1) and then (60/40/1) petroleum 
ether/ethanol/ammonium hydroxide mixture. 

Mass obtained : 1.35 g (Yield: 49%) 

15 1H NMR (CDCl,) : 1-69 <m.3H); 2.00 <M,2H); 2.73 <m.2H>; 
3.16 <m,2H); 4.37 (m, 1H) ; 6.94 <M,3H); 7.28 (M.2H). 

Compound 24 ;_ 

Compound 24 is prepared according to the procedure 
described for compound 1 from the following reagents: 
20 4-methoxy-3-(4-methylpi P erazin-l-yl)aniline (500 mg, 
2.26 mmol) ; compound 24b (400 mg. 2.26 mmol) ; triphosgene 
(225 mg, 0.76 mmol); pyridine (175 «U2. 2.26 mmolx2); 
dichloromethane (50 ml). The crude reaction product is 
purified by flash chromatography with a (90/9/1) 
_25 ^hlo romethane/methanol/ammonium hydroxide mixture. 

Mass obtained : 592 mg (Yield: 62%) 

This compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding fumarate. The 
latter is crystallized from ether. 
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Omental analysis for: C,H,N,0,- 1 . . 2H.O-0 . 1C 4 H 10 0 

Calculated values: C 61.42; H 6.76; N 9.95; 
Experimental values: C 61.24; H 7.10; N 9.64 

Mass (DCI/NH3) : 425 <MH + ) . 280 , 248 . 192 

IR (KBr) : 3408.2945,2838.1642,1602,1508,1232 

1H M ^MSO;: 1-55 (M,2H); 1.93 (N. 2H) , 2 . 34 ( . , 3H), 
2 . 6 3 (M.4H); 2.98 (M.4H); 3.24 <M, 2H, ; 3 72 (..*». ^ 
(«.2H), 4.58 (m,lH); 6.58 (s,1.8H); 6 . 80 (d . 8 . 6Hz . 1H) . 
6.89-7.05 (m.5H); 2.29 (m,2H); 8.33 (S.1H). 
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Melting point: 104 °C (amorphous) 

^^ xy -3- (^.e^piperazin-LyDphenyll -4-anilino- 
piperidin-l-ylamide fumarate 




O 

O N — 



25 



Cp^ound_25a_ : 1 -benzyl - 4 - anilinopiperidine 

15 A solution of sodium cy.noborohydride (1-45 g. 23.0 mmol) 
in ethanol (30 .1) is added dropwise to a solution l of 
X-benzyl-4-piperidone (3.2.1, 15.2 mmo> ^ 
(1 . b m i # i 5 .0 mmol) and aretiC-flgid (1-9 ml, 25.5 mmol) 



20 



in ethanol (45 ml) at room temperature. After 5 the 
reaction mixture is poured over an rce bath and it rs 
bas i,ied with 1 N sodium hydroxide (15 ml, and extracted 
Three times with ethyl acetate. The coml-ined organic 
phases are then washed with water, dried over ma g ,™ 
Luate and concentrated. The crude react. on product .» 



PCT/FR97/00201 
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* fip i by flash 

— ■ si ;;:; 50/ : n . , 

mixture . 

5 Mass obtained: 3.45 g (yield: 76%) 

<M,2H); 3.32 (m, 1H) ; 4.54 (s,2H), 
(M. 7H) . 

r „„nd 25b: 4-anilinopiperidine 

compound "« (3 c "J d , methsnol (1 60™l>. The 

,440 n,g>; acetic add £lash chrom atog- 

crude reaction pxo u » P»»'; , dlchloro , etto e/ 
15 raphy with a (90/iu; 
methanol) gradient. 



20 



Mass 



obtained: 1.04 g (yield: 49%) 



, , , « CM 2H) ■ 1-74 (M.1H) ; 2.05 (M,2H) ; 
(M,3H) ; 7.17 (M,2H) . 

Compcmnd 2S;_ procedure 

oc; i= prepared according to cne yi 
Compound 25 is prep fol iowing reagents: 

described for compound 1 from the 
4 -methoxyO- (4- m ethylpi P era 2 in-l-yl 2 anilxne 

« 2 , 6 mmol); compound 25b (400 mg, 2.2 6 mmol). tup g 



(225 mq, 0.76 mmol); pyndin e=E 

u r*n ml) The crude reaction product is 
dichloromethane (50ml). Tne cr r 90 /9/l) 
purified by flash chromatography with a (90/9/1) 
d^hloromethane/methanol/ammonium hydroxide mixture. 

30 Mass obtained: 120 mg (yield: 12%) 



™ --"/^oxhx - b 4 . PCT/FR97/00203 

This compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding f umarate . The 
latter is crystallized from ether. 

Elemental analysis for: C,,H J3 N 5 0 2 - 1 . 6C 4 H 4 0, -0 . 5H.O- 0 . 4C 4 H 10 O 
Calculated values: C 59.32; H 6.91; N 10.81; Experimental 
va2ues: C 59.35; H 7.16; N 11.03 



Mass (DCI/NH3 ) : 424 (MH+ ) , 280 , 24 8 , 222 . 1 77 
IR (KBr) : 3415,2938,2838,1602,1508,1226 

1H NMR (DMSO) : 1.25 (M,2H); 1.90 (M, 2H) ; 2.35 (s,3H); 
10 2.66 (M.4H); 2.89 (M, 2H) ; 2.96 {M,4H>; 3.42 (M, 1H) ; 3.71 
(S.3H); 3. 93 (M,1H); 4.06 (m.lH); 6.49 (m,2H); 6.57 
(S.3.2HJ; 6.60 (se,lH); 6.78 (d, 8 . 6Hz , 1H) ; 7.01-7.09 
(m.4H) ; 8.28 (s, 1H) . 



Melting point: 120°C (amorphous) 

15 EXAMPLE 26 

N- [4-Methoxy-3- (4 -methylpiperazin-l-yl) phenyl] -4- (benzyl - 
carbonyl ) piperazin- 1 -ylamide f umarate 

/ 




26 



A solution of compound 7b (630 ,mg, 1.89 mmol) and of 
phenylacetic acid (257 mg, 1.89 mmol) in dichloromethane 
(30 ml) is stirred for 12 h at room temperature in t hp 
presence of 1- ( 3 -dimethylaminopropyl ) - 3 -ethylcarbodi - 
imidehydrcchloride (362 mg, 1.89 mmol) and 4-dimethyl- 
aminopyridine (a spatula tip) . The reaction mixture is 
then diluted with water and then the phases are 
separated. The organic phase is washed with a saturated 
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sodium chloride solution, dried over magnesium sulfate, 
filtered and concentrated* The crude product is purified 
by flash chromatography with a (90/9/1) dichloromethane/ 
methanol/ammonium hydroxide mixture. 

5 Mass obtained: 64 0 mg (yield: 75%) • 

This compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding fumarate. The 
latter is crystallized from ether. 

Elemental analysis for: C> s H 3S N s O 3 -C 4 H 4 O 4 -0 . 35H 2 0 

10 Calculated values: C 60.69; H 6.62; N 12.20; 

Experimental values: C 60.21; H 6.73; N 11.92 

Mass (DCI/NH3): 452 (MH+ ) , 24 8 , 205 

IR (KBr) : 3 3 95,3012,2925,2838,1709,1635,1508,1232,934 

1H NMR (DMSO) : 2.35 (s,3H); 2.65 (M,4H); 2.98 (M,4H); 
15 3.37 (M,4H>; 3.52 <M,4H); 3.73 (s,3H); 3.77 (s,2H); 6.59 
(s,2H); 6.80 ( d , 8 . 7Hz , 1H ) ; 7.03-7.09 (m,2H); 7.23-7.36 
(m,5H) ; 8.35 <S,1H) . 

Melting point: 118-120°C 



20 



EXAMPLE 27 

N- [4-Methoxy-3- (4 -methylpiperazin-l-yl) phenyl] -4- (benzyl- 
sulf onyl) piperazin- 1 -ylamide fumarate 



o 

N — ' 



Qz 



II 



S-N 

o 



N 



H 
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A solution of benzylsulf onyl chloride (605 mg, 3.17 mmol) 
in dichloromethane (5 ml) is added to a solution of 
compound 7b (528 mg, 1.59 mmol) in 1 M sodium hydroxide 
(1.6 ml) at 0°C. The .Vphasic mixture is then brought to 
5 room temperature and stirred for 5 h. After this time, 
the two phases are - para ted and the aqueous phase is 
extracted three times with dichloromethane. The combined 
organic phases are washed with a saturated sodium 
chloride solution, dried over magnesium sulfate, filtered 
10 and concentrated. The crude reaction product is purified 
by flash chromatography with a (95/5/1) and then (90/9/1) 
dichloromethane /me t hanol /ammonium hydroxide mixture . 

Mass obtained: 550 mg (yield: 71%) 

This compound is dissolved in methanol and treated with 
15 fumaric acid to give the corresponding fumarate. The 
latter is crystallized from orher. 



Elemental analysis for: C 24 H 3 ,N b O 4 S-0 . 85C 4 H 4 0 4 - 0 . 2H 2 0- 
0.2C 4 H 10 O 

Calculated values: C 56.01; H 6.47; N 11.58; 
20 Experimental values: C 56.28; H 6.56; N 10.99 



Mass (DCI/NH3): 488(MH+),248 



IR (KBr) : 3395,2965, 2925, 2t , 1709, 164 2, 1508, 124 6, 1146, 
984 

1H NMR (DMSO) : 2.36 (s,3H); 2.67 (M,4H); 2.99 (M,4H); 
25 3.12 (M,4H); 3.43 (M,4H); 3.73 (s,3H); 4.46 (s,2H); 6.57 
(S,1.7H); 6.81 (d, 8.8Hz, lk) ; 7.01-7.08 (m, 2H) ; 7.40 

(Mt-5H-)-7— 8-^4-0- ( S, 1H) . 



Melting point: 121-125°C 
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EXAMPLE 2 8 

N- [4 -Methoxy-3 - (4 -methylpiperazin- 1 -yl ) phenyl] -4- (1- 
naphthylsulf onyl) piperazin-l-ylamide fumarate 




28 



10 



Compound 28 is prepared according to the procedure used 
for compound 27 from the following reagents: 1-naphthyl- 
sulfonyl chloride (671 mg, 296 mmol) ; compound 7b 
(493 mg, 1.48 mmol); 1 N sodium hydroxide solution 
(1.5 ml); dichloromethane (5 ml). The crude reaction 
product is purified by flash chromatography with a 
(95/5/1) and then (90/9/1) dichloromethane/methanol/ 
ammonium hydroxide mixture. 



Mass obtained: 756 mg (yield: 98%) 



15 



This compound is dissolved in methanol and treated with 
fumaric acid to give a corresponding fumarate. The latter 
is crystallized from ether. 



Elemental analysis for: C 2/ li^N t} 0 4 S-C 4 H 4 0 A - 0 . 2H.O- 0 . 1 5C.H 10 O 

Calculated values: C 57.99; H 5.99; N 10.70; Experimental 
values: C 58.14; H 5.83; N 10. fl? 

Mass (DCI/NH3): 524 (MH+) , 277, 248 



20 



IR (KBr) : 3402,2925,2844,1702,1635,1602,1508,1239,977 



1H NMR (DMSO) : 2.31 (s,3H); 2.60 (M,4H); 2.92 (M,4H); 
3.08 (M,4H); 3.44 (M,4H); 3.69 (s,3H); 6.57 (s,2H); 6.75 



10 



15 
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(d,8.7Hz,lH) ; 6.91-6.99 (m,2H); 7.64-7.79 (m,3H); 8.11- 
8.18 (m,2H); 8.29-8.33 (m,2H); 8.70 (d, 8 . 2Hz , 1H) . 

Melting point: 110°C (amorphous) 

EXAMPLE 29 

N- [4-Methoxy-3- (4-methylpiperazin-l-yl)phenyl] -4-phenoxy- 
methylpiperidin-l-ylamide hemif umarate 

6 

29 

rnm pound 2 9a; 4-phenoxymethylpiperidine 

Compound 29a is prepared according to the procedure 
described for compound 24a from the following reagents: 
phenol (2.28 g, 24.25 mmol) ; 4 -hydroxymethylpiperidine 

(2.5 g, 24.25 mmol); diethyl azodicarboxylate (11 ml; 
24.25 mmol; 40% in toluene); triphenylphosphine (6.36 g, 
24.25 mmol); tetrahydrof uran (70 ml). The crude reaction 
product is purified by flash chromatography with a 

(95/5/1) and then (50/50/5) dichloromethane/methanol/ 
ammonium hydroxide mixture. 

Mass obtained: 220 mg (4.7%) 

1H NMR (CDC13): 1.30 (m,2H); 1.80-2.01 (M,4H); 2.65 (te, 
11 . 2118,211) j 3.13 (de711^^^ffl^^7^^ 6 " T ^ tz '^ti-)-7-6-85--- 



20 6.95 (m,3H); 7.22-7.30 (m,2H). 



Compound 29; 

Compound 29 is prepared according to the procedure 

described for compound 1 from the following reagents: 

4-methoxy-3- (4 -methylpiperazin- 1 -yl ) anil ine (255 mg, 
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1.15 mmol); compound 29a (220 mg, 1.15 mmol) ; Lriphosgene 
(114 mg, 0.76 mmol); pyridine (90 ml x2, 1.15 mmolx2) ; 
dichloromethane (4 0 ml) . The crude reaction product is 
purified by flash chromatography with a (90/9/1) 
dichloromethane/methanol/ammonium hydroxide mixture. 

Mass obtained: 225 mg (yield: 34%) 

This compound is dissolved in methanol and created with 
fumaric acid to give the corresponding fumarate. The 
latter is crystallized from ether. 

Elemental analysis for: C^H^N.CVO . 9C,H<0« -0 . 35H 2 0 
Calculated values: C 62.53; H 7.03; N 10.20; 
Experimental values: C 62.61; H 6.96; N 10.11 

Mass (DCI/NH3): 4 3 9 (MH+ ) , 24 8 , 192 

IR (KBr) : 3388,2925,2838.1702,1649,1602,1508,1230 

1H NMR (DMSO) : 1.20 (M,2H); 1.78 (de, 13 . 2Hz , 2H) , 1.96 

(M,1H); 2.33 (s,3H); 2.63 (M,4H); 2.77 (te, 11 . 8Hz, 2H) ; 

2.97 (M,4H); 3.71 (S,3H); 3.83 (d , 6 . 2Hz , 2H) ; 4.14 

(de,13.1Hz,2H) ; 6.57 (s,1.8H); 6.78 (d , 8 . 6Hz , 1H) ; 6.91 

(m,3H); 7.05 (m, 2H) ; 7.29 (dd,7.9 and 8 . 9Hz , 2H) ; 8.25 
(s, 1H) . 



Melting point: 120"C (amorphous) 
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EXAMPLE 30 

[4-Chloro-3- (4 -methylpiperidin-l-yl) 1 phenyl 4-phenyl- 
ethynyl-1,2, 3, 6- tetrahydropyridin-l-yloate fumarate 

o O 

30 



Compound 3 0a; 1 -benzyl -4- trifluoromethylsulf onyloxy- 
5 1 , 2 , 3 , 6 - tetrahydropyridine 

A solution of N-benzylpiperidone (9.45 ml, 53.0 mmol) in 
tetrahydrofuran (50 ml) is added dropwise to a solution 
of LDA (prepared from diisopropylamine (7.95 ml, 
58.3 mmol) and of butyllithium (36.5 ml of a 1.6 M 

10 solution in hexane, 58.3 mmmmol) ) in tetrahydrofuran 
(50 ml) at -78°C. The reaction mixture is stirred for 
30 min at -78°C and then a solution of N-phenyltrif luoro- 
methanesulfonimide (20 g, 56 mmol) in tetrahydrofuran 
(50 ml) is supplied by a cannula-like tube. The mixture 

15 is then brought to room temperature and stirred for 3 h 
before being concentrated. Finally, it is purified by 
rapid chromatography on a neutral alumina column with a 
(90/10) petroleum ether/ethyl acetate mixture. 

Mass obtained: 14.2 g (83%) 

20 1H NMR (CDC13): 2.45 (M,2H); 2.73 ( t , 5 . 7Hz , 2H) ; 3.13 
(m,2II); 3^3~(-s-,~2H-)-; 5 . 73-4M r -lH-)^-7^-32^(M.,_5H) . 



Compound 3 0b: l-benzyl-4-phenylethynyl-l # 2, 3, 6-tetra- 
hydropyridine 



A solution of compound 30a (6 g,18.7 mmol); phenyl- 
25 acetylene (3.1 ml, 28.05 mmol); t riethylamine (5-1 ml, 



10 
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36.9 mmol) and dichloro-bis- triphenylphosphinepalladium 
(300 mg) in dimethylf ormamide (75 ml) is heated at 75°C 
for 1 h 30 min under an argon atmosphere. After this 
time, the dimethylf ormamide is evaporated under vacuum 
and then the crude reaction product is taken up in water 
and extracted three times with ethyl acetate. The com- 
bined organic phases are then washed several times with 
a saturated sodium chloride solution, dried over 
magnesium sulfate, filtered and concentrated. The crude 
product obtained is purified by flash chromatography with 
a (95/5) petroleum ether/ethyl acetate mixture. 



Mass obtained: 3.38 g (yield: 66%) 

1H NMR (CDC13) : 2.40 (M, 2H) ; 2.71 { t , 5 . 8Hz , 2H ) ; 3.17 
<m,2H); 3.71 (s,2H); 6.09 (M, 1H) ; 7.24-7.45 (M, 10H) . 

15 Compound 3 0c; l-chlorocarbonyl-4-phenylethynyi-l, 2, 3 , 6- 
tetrahydropyridine 

A solution of compound 30b (2 g, 7.32 mmol) in dichloro- 
methane (15 ml) is added dropwise to a solution of 
triphosgene (726 mg, 2.44 mmol) in dichloromethane 

20 (15 ml) at 0°C under a nitrogen atmosphere. The reaction 
mixture is then brought to room temperature and then 
stirred for 12 h. It is concentrated and then purified 
directly by flash chromatography with pure dichloro- 
methane and then a (95/5/1) dichloromethane/methanol/ 

25 ammonium hydroxide mixture. 

Mass obtained: 633 mg (yield: 36%) 



1H — NMR (CDC23 ) : 2.46 ( M,-2R) ; 3^.„7_5^(^^5 ,.„7H2„, 1HL; 3_.,8A. 

(t,5.7Hz,lH) ; 4.21 (m, 1H) ; 4.29 (m, 1H) ; 6.07 (M, 1H) ; 7.34 
(M,3H) ; 7.42 (M,2H) . 



30 Compound 30 t 

Compound 30 is prepared according to the procedure 
described for compound 5 from the following reagents: 
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4-chloro-3-(4-me t hylpiperazine-l-yl)phenol (720 mg. 
3.17 nunol); compound 30c (780 mg, 3 . 17 nunol ) ; sodxurn 
hydride (50%. 167 mg. 3.48 mmol); tetrahydrof uran 
(50 ml) . The crude reaction product is purified by flash 

u t^t-v, a (90/10/1) dichloromethane/ 
5 chromatography with a ^ u ' iU/A ' 

methanol/ammonium hydroxide mixture. 
Mass obtained: 1.1 g (yield: 80%) 

This compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding fumarate. The 
10 latter is crystallized from ether. 

Elemental analysis for: C^H^ClNjO.-C^O/ 
Calculated values: C 63.10; H 5.48; N 7.61; 
Experimental values: C 62.84; H 5.57; N 7.44 

Mass (DCI/NH3): 436 (MH+) . 298 , 227 , 180 , 136 

15 IR (KBr) : 3442,2844,1723,1407 

1H NMR (DMSO): 2.33 (M, 5H) ; 2.62 (M.4H); 3.01 (M.4H); 
3 57 <M,1H); 3.71 (M, 1H) ; 4.06 (M,1H); 4.24 (M, 1H) 6.23 

(se.lH); 6.59 (s,2H); 6.85 (dd.2.5 and 8.6HZ.1H); 6.96 

(D,2.4Hz,lH) ; 7.40 (M.6H) . 

20 Melting point: 198°C 
^gy AMPLE 31 

N . [4 -Methoxy-3-<4-inethylpiperazin-l-yl)phen y l]-4- 
phenethylpiperidin-l-ylamide fumarate 



s 




31 
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mmnonnd 31a: 1 - ter t -butyloxycarbonyl - 4 - 1 r i f luorome thyl - 
sul f onyloxy- 1,2,3,6- te t rahydropyr idine 

Compound 31a is prepared according to the procedure 
described for compound 30a from the following reagents: 
5 i- tert-butoxycarbonylpiperidone (20.0 g, 100.4 mmol); 
diisopropylamine (8.08ml, 110 mmol); butyllithium 
(68.8 ml of a 1.6 M solution in hexane, 110 mmol); 
N-phenyltrifluoromethanesulfonimide (38.2 g, 107 mmol); 
tetrahydrofuran (3 00 ml). The crude reaction product is 
10 purified by rapid chromatography on a neutral alumina 
column with a (90/10) petroleum ether/ethyl acetate 
mixture . 

Mass obtained: 19.7 g (51%) 

1H NMR (CDC13): 1.46 (s, 9H) ; 2.43 (M,2H); 3.62 
15 (t, 5.7Hz, 2H) ; 4.05 (m,2H); 5.75 (M,1H). 

p nffiPQU nd 31b: 1 - tert -butyloxycarbonyl - 4 -phenyle thynyl - 
1,2,3,6- tetrahydropyridine 

Compound 31b is prepared according to the procedure 
described for compound 30b from the following reagents: 

20 compound 31a (4 g. 10.3 mmol); phenylacetylene (1.73 ml, 
15.7 mmol); t riethylamine (5.0 ml, 36.1 mmol); dichloro- 
bis-triphenylphosphinepalladium (170 mg) ; dimethylf orm- 
amide (40 ml) . The crude product obtained is purified by 
flash chromatography with a (95/5) petroleum ether/ethyl 

25 acetate mixture. 

Mass obtained: 2.18 g (yield: 75%) 



1H NMR (CDCl3) : 1.45 (s,9H); 2.32 (M, 2H) ; 2.52 (t,5.7Hz, 
2H) ; 4.01 (m,2H); 6.08 (M, 1H) ; 7.24-7.32 (m,3H); 7.38- 
7.43 (m,2H). 



10 



15 
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MO 97/28141 _ 
d 31=- l-t.rt-butyloxycarbonyl-4-ph.nethy!- 

piperidine 

i\ in solution in methanol 

^ n 09 g, 3.85 mmol) in soiutxw 

Compound 31b (1.09 g, activated charcoal. 

(50 ml) is hydrogenated (35 PS I filte red. 

. . v. _ reaction mixcuie 

After 1 h 30 mm, the re chromatography a 

co „ce„trate d and J^^u... 
(90/10) petroleum ether/etner a 

Mass obtained: 845 mg (yield: 76%) 

(m 9H> • 1.46 (S,9H); 1.55-1-75 
1HNMR ,eDCM». m M 2 " '. * ,.. S H>. 

(m , SH); 2.64 (».«), 4.07 (M.2H). 

£2EE2aQ4JllU 4 .phenathylpiperidin. 

diChl f °T bvTlash chromatography with a ,90/lOA, » 

^7xoo/t» ,W d ic^Uc-ch. n ./-th.-oi/«o«i- hydroxy 

gradient . 



Mass obtained: 340 mg (yield: 62%) 



1 12 1 44 (m,4H); 1-55 (m.2H); 1-75 
20 1H NMR (CDC13) 1 • 1 2 1 .44 7.15-7.31 
<de,2H); 2.53-2.66 (m.4H). 3.10 

(m, 5H) . 



25 



30 



c ompou nd 31: 
Compound 31 is 



prepared according to the procedure 
l frog th e-to l lowing reagents: 



described tu, expound 1 tffl ^ - ■■■ 

•. M-methvlpiper" 1 "" 1 "* 
4- m ethoxy-3-<4 methyiF , P ^ _ trlphosgene 

— »' pJid-ne 180 .1... »•» 

(23 0 n*. 0.77 -Ol), „ product U 

P d : c rtLthane/-han 0l /a mm oniu m hydroxide fixture. 
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This compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding fumarate. The 
latter is crystallized from ether. 

5 Elemental analysis for: C 26 H, 6 N 4 0 2 -1 . 1C 4 H 4 0 4 -0 . 15H 2 0 

Calculated values: C 64.40; H 7.24; N 9.88; Experimental 
values: C 64.16; H 7.21; N 10.02 

Mass (DCI/NH3): 437 ( MH + ) ,294,248,190 

IR (KBr) : 3408,3026,2925,2844,1716,1649,1508,1232 

10 1H NMR (DMSO) : 1.06 ( M , 2 H ) ; 1.45-1.55 (M,3H); 1.68 

(de,2H); 2.30 (s,3H); 2.59 (M,6H), 2.66 (m,2H), 2.94 

(M,4H); 3.69 (s,3H); 4.04 (de,2H); 6.55 (8.2.2H); 6.75 
(d, 8.5Hz, 1H) ; 7.00-7.29 (m,7H); 8.18 (s,lH). 



Melting point: 120°C 

15 EXAMPLE 32 

N- [4-Methoxy-3- (4 -me thylpiperazin- 1 -yl ) phenyl ] -4- (N- 
phenylcarbanvoyl)piperidin-l-ylamide fumarate 

/ 




32 



compound 32a? 1- fcert-butyloxycarbohyl-4- (phenylcarbamoyl) - 
piperldine 

20 Compound 32a is prepared according to the procedure used 
for compound 2a from the following reagents: aniline 
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(2 ml. 21.8 mmol); 1 - tert-butyloxycarbonylpiperidine-4 - 
carboxylic acid (5 g, 21.8 mmol); triethylamine (3.1 ml. 
21.8 mmol) ; 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (4.2 g, 21.8 mmol); 4 -dimethylaminopyridine 
5 (a spatula tip) ; dichloromethane (100 ml) . The crude 
reaction product is purified by flash chromatography with 
a (95/5/1) dichloromethane/methanol/ammonium hydroxide 
mixture. 

Mass obtained: 6.05 g (yield: 91%) 

10 1H NMR (CDC13): 1.44 (s,9H); 1.61-1.90 (m,4H); 2.36 
(m.lH); 2.76 (m,2H); 4.13 (M, 1H) ; 4.19 (M, 1H) ; 7.09 
(t.7.3Hz.lH) ; 7.30 ( t . 7 . 5Hz . 2H) ; 7.48 (d. 7 . 9Hz . 2H) . 

compound 32b; 4 - (phenylcarbamoyl) piperidine 

Compound 32b is prepared according to the procedure used 
15 for compound 2b from the following reagents: compound 32a 
(6.05 g. 19.9 mmol); trif luoroacetic acid (20 ml); 
dichloromethane (100 ml) . The crude reaction product is 
directly used in the next stage. 

Mass obtained: 3.5 g (yield: 85%) 

20 1H NMR (CDC13): 1.61-1.93 (m. 5H) ; 2.37 (tt.3.9 and 
11.5HZ.1H); 2.66 (td.3.9 and 11.5Hz,2H); 3.19 (m,2H); 
7.09 (t, 7.4Hz. 1H) ; 7.31 (m,2H); 7.51 (d , 7 . 9Hz , 2H^ . 

Compound 32 ; 

Compound 32 is prepared according to the procedure 
25 described for compound 1 from the following reagents: 

A ^m^t hoxy - 3 - ( 4 - mefhrip Iper-i z i n ■ 1 - y l-l^ani-l-iae (.2 . 67„g t . 

12.1 mmol); compound 32b (2.47 g. 12.1 mmol); triphosgene 

(1.2 g, 4.05 mmol); pyridine (935 mlx2, 12.1 mmolx2) ; 

dichloromethane (135 ml). The crude reaction product is 
30 purified by flash chromatography with a (90/9/1) 

dichloromethane/methanol /ammonium hydroxide mixture. 
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Mass obtained: 2.97 g (yield: 55%) 

This compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding fumarate. The 
latter is crystallized from ether. 

5 Elemental analysis for: C 25 H„N,O,-C<H 4 O 4 -0 . 2H 2 0 
Calculated values: C 60.98; H 6.60; N 12.26; 
Experimental values: C 61.00; H 6.69; N 12.28 

Mass (DCI/NH3 ) : 452 <MH+> . 248 . 205 

IR (KBr): 3395,2945,2838,1635.1602,1508.1232 

1H NMR < D MSO): 1.55 (M.2H); 1.78 (M. 2H) i 2 32 (s. 3H); 

2.62 (M.5H); 2.78 (te.2H); 2.96 (M.4H); 3.70 <s.3H 4.14 

Me 2H) 6 56 (s,2H); 6.77 (d, 8 . 7Hz . 1H) ; 6.96-7.08 

^ ( 8HZ 2H); 7.58 (d. 7 . 7Hz . 2H) ; 8.27 

(M.3HJ; 7.26 (t , 7. ons, » 

(s.lH); 9.91 (s.lH). 
15 Melting point: 135°C (amorphous) 

^^ xy .3- C4-me t hylpipera Z in-l-yl)phen y l 1 -4- (phenyl- 
aminomethyl)piperidin-l-ylamide fumarate 



10 




^3- 



20 



Compound 33 is prepared according Co the same procedure 
as that described for compound 3a from the fo lowing 

,, „ (500 mq, l.lmmol),- lithium 
reagents: compound 32 (500 mg, 

aluminum hydride (1.8 ml of a 1 H solution in tetra- 
hydrofuran 1.. mmol); tetrahydro £ uran .10 ml,. The crude 



10 
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product is purified by flash chromatography with a 
(90/9/1) dichloromethane/methanol /ammonium hydroxide 

mixture . 

Mass obtained: 120 mg (yield: 25%) 

This compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding fumarate. The 
latter is crystallized from ether. 

Elemental analysis for: C„H„N s O a -1.2C 4 H/5 4 -0.3H,O 
Calculated values: C 61.47; H 6.99; N 12.03; Experimental 
values: C 61.34; H 7.06 N 12.00 



15 



Mass (DCI/NH,): 438 (MH+ ) , 248 , 191 

IR (KBr) : 3435,2925,2844,1642,1602.1508 

1H NNR (DMSO) : 1.22 (M.2H); 1.75 (M. 3H) ; 2.33 (s,3H); 
2.63 (m.4H). 2.72 (te.2H); 2.92 (M.6H); 3.72 (s,3H); 4.08 
(se.lH); 4.18 (se,lH); 6.44-6.54 (m.3H); 6 . 53 <s , 2 . 4H) ; 
6.78 (D, 8.66Hz, 1H) ; 7.01-7.09 (m,4H); 8.22 (s,lH). 



Melting point: 105°C 



EXAMPLE 34 

3- (4-Methylpiperazin-l-yl)phenyl 4 -phenylethylpiperidin- 
20 1-yloate fumarate 

/ 




34 



Compound 30 (54 0 mg, 1.24 mmol) is hydrogenated (31 PSI) 
on Lindlar palladium (130 mg) in solution in ethanol 
(25 ml) and in the presence of quinoline (520 ml). After 
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24 h, the reaction mixture is filtered on celite and then 
purified by flash chromatography with (95/5/1) dichloro- 
rnethane/methanol/ammonium hydroxide mixture. 

Mass obtained: 310 mg (yield: 61%) 

^his compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding fumarate. The 
latter is crystallized from ether. 

Elemental analysis for: 0,^,0,-1 . 2C 4 H 4 O 4 -0 . 1H 2 0 
Calculated values: C 64.24; H 6.18; N 7.66; 
Experimental values: C 65.25; H 7.06; N 7.97 

Mass (DCI/NH } ): 408(MH+),251 

IR (KBr): 3415,2931,2844,2354,1702,1601,1185 

1H NMR (DMSO): 1.10 (M,2H>, 1-55 (M,3H); 1.77 <M,2H>; 

2 . 3 0 (S.3H); 2.53 (M,6H); 2.88 ( M ,2H); 3.17 (M,4H ; 4 05 
(m ,2H); 6.50 (dd.1.7 and 7.BH..1H), 6.60 (s 2 4H) ; 6.64 
(m.lH); 6.80 (dd,2.1 and 8.1Hz,lH>; 7.23 (M,6H>. 

Melting point: 12 5°C 
AMPLE 35 



AMPLE 35 

N - [4 -Methoxy-3- (4-methylpiperazin-l-yl)phenyl] -4- (2 
20 methoxyphenethyl) piperazin-l-ylamide fumarate 



15 
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Compound 3 5a: 1- (2 -methoxybenzylcarbonyl) -4- (tert-butyl- 
oxycarbonyl ) piperazine 

Compound 3 5a is prepared according to the same procedure 
as that described for compound 2a from the following 
5 reagents: (2-methoxyphenyl) acetic acid (3.0 g, 
18.05 mmol); 1 - tert-butyloxycarbonylpiperazine (3.36 g, 
18.05 mmol) ; 1- ( 3 -dimethylaminopropyl ) - 3 -ethylcarbodi - 
imide hydrochloride (3.46 g, 18.05 mmol); triethylamine 
(1.32 ml, 18.05 mmol); 4 -dimethylaminopyridine (a spatula 
10 tip) ; dichloromethane (60 ml) . The crude reaction product 
is purified by flash chromatography with a (5/5) ethyl 
acetate/petroleum ether mixture. 

Mass obtained: 4 . 78 g (yield: 79%) 

1H NMR (CDC1 3 ): 1.43 (s,9H); 3.20-3.41 (M,6H); 3.68 
15 (m,4H); 3.81 (s,3H); 6.82-7.26 (M,4H). 

Compound 3 5b: 1- (2 -methoxybenzylcarbonyl) piperazine 

Compound 35b is prepared according to the same procedure 
as that described for compound 2b from the following 
reagents: compound 35a (2.0 g, 5.08 mmol); trifluoro- 
20 acecic acid (5 ml) ; dichloromethane (30 ml) . The crude 
product is purified by flash chromatography with a 
( 95/5/1 ) dichloromethane/methanol/ammonium hydroxide 
mixture . 

Mass obtained: 1.46 g (yield: 98%) 

.2-5 1H NMR (CDC1,): 2.67-2.82 (M,4H); 3 . 4J^Lt , 4 . 9Hz , 2H) ;_3 . 63 

(t,4.9Hz,2H) ; 3.68 <S,2H); 3.82 (s,3H); 6.83-7.26 (M,4H). 

Compound 35c : 1- (2 -methoxyphenethyl) piperazine 



Compound 35c is prepared according to the same procedure 
as that described for compound 3a from the following 
30 reagents: compound 35b (1.40 g, 5.99 mmol); lithium 
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aluminum hydride (9 ml of a 1 M solution in tetrahydro- 
furan, 9 mmol) ; tetrahydrof uran (20 ml) . The crude 
product: is purified by flash chromatography with a 
(90/9/1 ) dichloromethane/methanol /ammonium hydroxide 
5 mixture. 

Mass obtained: 0.67 g (yield: 51%) 

1H NMR (CDC1 3 ): 1.89 (se,lH); 2.53 (m, 6H) , 2.83 (m,2H); 
2.93 (m,4H); 3.82 (s,3H); 6.83-7.26 (M,4H). 

Compound 3 5 : Compound 35 is prepared according to the 
10 procedure described for compound 1 from the following 
reagents: triphosgene (225 mg, 0.76 mmol); 4-methoxy-3- 
(4-methylpiperazin-l-yl) aniline (500 mg, 2.26 mmol); 
pyridine (180 jilx2, 2.26 mmolx2) ; 1 - (2 - methoxyphenethyl ) - 
piperazine (35c) (497 mg, 2.26 mmol); dichloromethane 
15 (50 ml) . 

The crude product is purified by flash chromatography 
with a (90/9/1) dichloromethane/methanol/ammonium hydrox- 
ide mixture . 

Mass obtained: 0.23 g (yield: 22%) 

20 This compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding fumarate. The 
latter is crystallized from ether. 

Elemental analysis for: C 2 ,H, 7 N,0 : .-C 4 H 4 0 4 - 1 . 6HX> 

Ga- l c ulated va lM^s^- C 53-^8^— H-7 2 7 11 . 4 3 4-E xpe r i m enial— 
25 values: C 59.15; H 7.22; N 1.1.07 

Mass (DCI/NHj): 4 68 (MH+ ) ,248, 222 
IR (KBr) : 3420,2926,1607,154 2,124 2 



1H NMR (DMSO) : 2.17 (s,3H); 2.26 (M,4H>; 2.30 (M,4H); 
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2.54 (M,4H); 2.79 (M,4H); 3.22 (M,4H); 3.52 (S,3H); 3.58 

(s,3H); 6.38 (s,2H); 6.60 (d, 8 . 8Hz , 1H) ; 6.66 (t,7.3Hz, 
1H) ; 6.74 (d,7.9Hz.lH) ; 6.83-6.89 (m.2H); 6.95-7.06 

(m,2H) ; 8.09 (S,1H) . 

5 Melting point: 115 °C 



EXAMPLE 3 6 

N- [4-Methoxy-3- (4 -methylpiperazin- 1 -yl) phenyl] -4- <3,4,5- 
trimt.thoxyphenethyl)piperazin-l-ylamide fumarate 




36 



Compound 3 6a ; 1- (3 , 4 , 5- trimethoxybenzylcarbonyl) -4- (tert- 
10 butyloxycarbonyDpiperazine 

Compound 3 6a is prepared according to the same procedure 
as that described for compound 2a from the following 
reagents: ( 3 , 4 , 5- trimethoxyphenyl ) acet ic acid (2.0 g, 
8.88 mmol); 1- tert-butyloxycarbonylpiperazine (1.65 g, 
15 8.88 mmol); 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (1.70 g, 8.88 mmol); triethylamine 
(0.65 ml, 8.83 mmol); 4 -dimethylaminopyridine (a spatula 
tip); di-chloromethane (60 ml). The crude reaction product 



20 



is purified by flash chromatography with a (5/5) etnyi 
acetate/petroleum ether mixture. 



Mass obtained: 3.44 g (yield: 99%) 



1H NMR (CDC1 } ): 1.45 (s,9H); 3.27-3.42 (M,6H); 3.59-3.68 
(M,4H); 3.84 (M,9H); 6.45 (s,2H). 



WO 97/28141 

Compound 36b ; 

piperazine 



. 83 - PCT/FR97/00203 
1- (3,4, 5-trimethoxybenzylcarbonyl) - 



Compound 36b is prepared according to the same procedure 
as that described for compound 2b from the following 
5 reagents: compound 36a (3.40 g, 8.63 mmol) ; trifluoro- 
acetic acid (9 ml); dichloromethane (50 ml). The crude 
product is purified by flash chromatography with a 
(95/5/1) dichloromethane/methanoi/ammonium hydroxide 
mixture . 

10 Mass obtained: 2.31 g (yield: 91%) 

1H NMR (CDC1,): 2.33-2.45 (m, 1H) ; 2.80-2.94 ( M , 3 H ) ; 3.42- 
3.72 (M,8H); 3.83 (m, 9H) ; 6.45 (s,2H). 

Compound 3 6c; 1- (3 , 4 , 5 - trimethoxyphenethyl ) piperazine 

Compound 3 6c is prepared according to the same procedure 
15 as that described for compound 3a from the following 
reagents: compound 36b (2.30 g, 7.82 mmol); lichium 
aluminum hydride (12 ml of a 1 M solution in tetrahydro- 
furan, 12 mmol) ; tetrahydrof uran (30 ml) . The crude 
product is purified by flash chromatography with a 
20 (92/8/1) dichloromethane/methanol/ammonium hydroxide 
mixture . 

Mass obtained: 0 . 98 g (yield: 45%) 

1H NMR (CDC1 } ): 2.49-2.58 (M, 6H) ; 2 68-2.74 (M,2H); 2.89- 
2.94 (M,4H); 3.83 (m, 9H) ; 6.35 (s,2H). 



Compound 3 6d; 4 -methoxy-3 - (4-methylpiperazin-l-yl) -1- 

( tert -butyloxycarbor yl ) aniline 



25 



30 



A solution of 4-methoxy-3- (4-methylpiperazin-l-yl) aniline 
which may be prepared according to the method described 
in European patent 0533266-11 (5.0 g. 22.62 mmol) and 
di-tert-butyl dicarbonate (5.42 g, 24.88 mmol) in toluene 
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{100 ml) is heated for 3 h under reflux, under a nitrogen 
atmosphere. The reaction mixture is then brought to room 
temperature overnight. The latter is concentrated under 
reduced pressure, diluted with water and then extracted 
5 three times with dichloromethane . The organic phases are 
pooled, washed once with a saturated sodium chloride 
solution, dried over magnesium sulfate and concentrated. 
The crude product is purified by flash chromatography 
with a (92/e/l) dichloromethane/methanol/ammonium hydrox- 
10 ide mixture. 

Mass obtained: 6.39 g (yield: 88%) 

1H NMR (CDC1 } ): 1.46 (s,9H); 2.35 (s,3H); 2.61 (se,4H); 
3.09 (se,4H); 3.83 (s,3H); 6.41 (se.lH); 6.75 (d.8.6Hz, 
1H) ; 6 . 95 (m, 2H) . 

15 Compound 36 ; A solution of butyllithium (2.2 ml of a 
1.6 M solution in hexane, 3.4 3 mmol) is slowly added to 
a suspension of compound 36c (0.80 g, 2.86 mmol) in 
tetrahydrofuran (10 ml) . During this operation, the 
reaction mixture is cooled with an ice bath. After 

20 10 min, the latter is delivered by a cannula-type tube 
over a solution of compound 36d (0.91 g, 2.86 mmol) in 
tetrahydrofuran (10 ml) at room temperature. The reaction 
mixture is then heated under reflux for 4 h and left at 
room temperature overnight. The mixture is diluted with 

25 water and then extracted three times with ethyl acetate. 
The organic phases are pooled, washed once with a 
saturated sodium chloride solution, dried over magnesium 
sulfate and concentrated. The crude product is purified 
by flash chromatography with a (92/8/1) dichloromethane/ 

30 methanol/ammonium hydrox id e mixture . : 



Mass obtained: 1.03 g (yield: 69%) 



This compound is dissolved 
fumaric acid to give the 
latter is crystallized from 



in methanol and treated 
corresponding fumarate. 
ether. 



with 
The 



85 
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Elemental analysis for: C„H 4: H s O > -C 4 H 4 O 4 -0 . 2H ; 0 

Calculated values: C 59.71; H 7.05; N 10.88; 
Experimerxtal valuer: C 59.38; H 7.20; N 10.77 
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10 



Mass (DCI/NH,): 528 (MH + ) , 281 , 248 

IR (KBr) : 3409.2936,2824,1581,1508,1232 

1H NMR (DMSO): 2.33 (.. 3H) ; 2.47 (m.4H); 2.56-2.69 
(M,8H); 2.97 (se,4H); 3.39 (se,4H); 3.62 (s.3H); 3.73 
( s 3 H ) ; 3.76 (se,6H); 6.55 (s.2H»; 6.57 (s,2H); 6.80 

.'-,«■» tu\ ■ 7 07 (d, 8.7Hz, 1H) ; 8.28 

(d,8.8Hz,lH) ; 7.03 (se,lH>, iu. 

(s, 1H) . 



Melting point: 119°C 



EXAMPLE 37 



N- [4-Methoxy-3- ( 4 -me thylpiperazin- 1 -yl ) phenyl] -4- (2 
phthalen-2-ylethyl) P iperazin-l-ylamide fumarate 

/ 



na 




N— U 



/ — N 

O 



H 




\ 



37 



T5 Com p ound 37a ; 

carbonyl ) piperazine 

Compound 37a is prepared according to the same procedure 
as that described for compound 2a from the following 
reagents: 2-naphthylacetic acid (1.0 g, 5.37 mmol); 
20 i-cert-butyloxycarbonylpiperazine (1.0 g. 5.37 mmol) ; 
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1- (3-dimethylaminopropyl) - 3 -ethylcarbodi imide hydro- 
chloride (1.03 g, 5.37 mmol); triethylamine (0.39 ml, 
5.37 mmol); 4 -dimethylaminopyridine (a spatula tip); 
dichloromethane (50 ml) . The crude reaction product is 
purified by flash chromatography with a (5/5/0.1) ethyl 
acetate/petroleum ether/ammonium hydroxide mixture. 

Mass obtained: 1.63 g (yield: 86%) 

1H NMR (CDC1J: 1.40 (s, 9H) ; 3.16 <m,2H); 3.56 (M,4H); 
3.60 (m,2H); 3.89 (s,2H); 7.23-7.81 (M, 7H) . 



10 



Compound 37b; 2-naphthalen-2-ylpiperazin-l-ylethanone 



Compound 37b is prepared according to the same procedure 
as that described for compound 2b from the following 
reagents: compound 37a (1.63 g, 4.60 mmol); trifluoro- 
acetic acid (5 ml); dichloromethane (20 ml). The crude 
15 product is purified by flash chromatography with a 
(95/5/1) dichloromethane/methanol/ammonium hydroxide 
mixture . 

Mass obtained: 1.15 g (yield: 98%) 

1H NMR (CDCl,): 2 . 63 (t , 4 . 8Hz , 2H) ; 2.83 (t , 4 . 9Hz , 2H) ; 
20 3.45 (C.4.9HZ.2H) ; 3.65 ( t . 4 . 9Hz , 2H ) ; 3.90 <s,2H); 7.26- 
7.51 (M.3H); 7.68 (se.lH); 7.76-7.83 (M, 3H) . 

Compound 37c : 1- (2 -naphthalen-2 -ylethyl) piperazine 



25 



Compound 37c is prepared according to the same procedure 
as that described for compound 3a from the following 
reagents: compound 37b (1.15 g. 4.52 mmol); lithium 



aluminum hydride (7 ml ot a 1 M snmrinn in rerTTa-hydT-O"^ 
furan, 7 mmol); tetrahydrof uran (20 ml). The crude 
product is purified by flash chromatography with a 
(90/10/1) 
30 mixture. 



dichloromethane/methanol /ammonium hydroxide 



Mass obtained: 0.62 g (yield: 57%) 



10 
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1H NMR (CDCLJ : 1.95 (se.lH); 2.54 (se.4H); 2.68 (m, 2H) .; 
2.95 (m.6H); 7.13-7.46 (M, 3H) ; 7.64 (se.lH); 7.75-7.97 
(M, 3H) . 

com pound 37; Compound 37 is prepared according to the 
same procedure as that described for compound 36 from the 
following reagents: compound 37c (0.50 g. 2.08 mmol); 
butyllithium (1.6 ml of a 1.6 M solution in hexane, 
2.50 mmol); compound 36d (0.67 g, 2.08 mmol); tetrahydro- 
furan (20 ml). The crude product is purified by flash 
chromatography with a (S5/5/1) dichloromethane/methanol/ 
ammonium hydroxide mixture. 



Mass obtained: 0.67 g (yield: 66%) 

This compound is dissolved in methanol and treated with 
fumaric acid to give the corresponding fumarate. The 
15 latter is crystallized from ether. 

Elemental analysis for: C, : .H J7 N-,0 : -C<H,0< - 1 . 5K,0 

Calculated values: C 65.65; H 6.84; N 11.60; 
Experimental values: C 66.36; H 6.92; N 11.55 

Mass (DCI/NHJ ■■ 483 (MHO, 241 



20 



IR (KBr! : 3373,1600,1505,1363,1226 



1H NMR (DMSO! : 2.33 (s,3H); 2.50 (M.4H); 2.66 (M.6H); 
2.94 (M,6H); 3.43 (se,4H); 3.72 (S.3H); 6.53 (s,2H); 6.80 
(d, 8.8Hz, 1H) ; 7.03 (se.lH); 7.07 ( d , 8 . 7Hz , 1H ) ; 7.42-7.50 
(M.3H); 7.74 (S,1H); 7.85 (m, 3H) ; 3.29 (s.lH). 



2 5 Melting point: 14 1°C 
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EXAMPLE 38 

N- [4-Methoxy-3- (4 -methylpiperazin- 1 -yl ) phenyl] -4- (2- 
naphthalen-l-ylethyl)piperazin-l-ylamide fumarate 

/ 




o 

O N — ' 



N— (v 



H 




38 



\ 



10 



15 



Compound 3 8a: 1- (naphthalen- 1 -ylace tyl ) -4- (tert-butyl- 
oxycarbonyl ) piperazine 

Compound 38a is prepared according to the sane procedure 
as that described for compound 2a from the following 
reagents: 1 -naphthylacet ic acid (1.0 g, 5.37 mmol); 
1 - tert-butyloxycarbonylpiperazine (1.6 g, 5.37 mmol); 
1- (3-dimethylaminopropyl) -3 -ethylcarbodi imide hydro- 
chloride, 5.37 mmol); t riet hylamine (0.39 ml, 5.37 mmol ) ; 
4 -dimethylaminopyridine (a spatula tip); dichloromethane 
(50 ml) . The crude reaction product is purified by flash 
chromatography with a (5/5/0.1) ethyl acetate/petroleum 
ether/ammonium hydroxide mixture. 



Mass obtained: 1.53 g (yield: 33%) 

1H NMR (CDC1J: 1.44 (s.9H); 3.23 (m,2H>; 3.41 (m,4K); 
3.67 (m,2H); 4.17 (s,2H); 7.25-7.99 (M,7H). 

Com pound 3 8b: 2 -naphthalen- 1 -ylpiperazin - 1 -ylethanone 

20 Compoun 38b is prepared according to the same procedure 
as that described for compound 2b from the following 
reagor.ts: compound 38a (1.58 g, 4.46 mmol); trifluoro- 
acetic acid (4.5 ml); dichloromethane (20 mi). The crude 
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produce is ourified by flash chromatography with a 
(95/5/1) dichloromethane/mechanol/ammoniura hydroxide 

mixture . 

Mass obtained: 1.09 g (yield: 96%) 

5 1H NMR (CDC1J: 2.63 ( t . 5 . 0Hz , 2K) ; 2.86 ( t . 5 . 1Hz . 2H) ; 
3.41 (C.5.0HZ.2H); 3-68 ( t . 5 . 1Hz , 2H) ; 4.15 (s.2H); 7.26- 
7.58 (M,4H) ; 7.75-7.99 !M,3H) . 

Comeound 3 8c: 1- (2-naphthalen-l-ylethyl) piperazine 

Compound 38c is prepared according to the same procedure 
10 as that described for compound 3a from the following 
reag-nts: compound 38b (0.92 g. 3.62 mmol); lithium 
aluminum hydride (5.5 ml off a 1 M solution in tetra- 
hydrofuran. 5.5 mmol); tetrahydrof uran (20 ml,. The crude 
product is ourified by flash chromatography with a 
'(92/3/1) dichloromethane/methanol/ammonium hydroxide 

mixture . 

Mass obtained: 0.22 g (yield: 25%) 

1 H NMR iCDCl,:: 2.52 (se,4K>; 2.64 (m.2H); 2.90 (se,4H); 
3.21 (m.2H); 7.27-7.46 (M.4H); 7.64 (d. 7 . 9Hz , 1K> ; 7.77 
(d.7.3Hz, IK) ; 3.09 ( d . 7 . SHz . 1H ) . 

Compound_38: Compound 38 is prepared according to the 
same procedure as that described for compound 36 from the 
following reagents: compound 38c i0.21 g, 0.83 mmol); 

-j _i a 1 6 M solution i:i hexane. 

butyl! it mum nu ot a ...on 

' x^nal^ compound 36d (0.29 'g. 0-33 mmol); tetrahydvo- 

, r : : •. £ 1 -> 



15 



20 



-2-5 3^-0* 



fu-an (20 mi!. The crude pTooucT rs pTrr-rrr-a r-y flacn 
chromatography with a (93/7/1) dichiorcmethane/met hanol/ 
ammonium hydroxide mixture. 

Mass obtained: 0.29 g (yield: 63%) 

• ; c rf^solv^d in methanol and treated with 

30 This compound is a.sbuiv.^ 
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fumaric acid to give the corresponding fumarate. The 
latter is crystallized frorc ether. 

Elemental analysis for: C„H |7 N i O 2 -l.lCAO 4 -0.5H J O 

Calculated values: C 65.65; H 6.84; N 11.60; 
5 Experimental values: C 65.06; H 7.03; N 11.47 

Mass (DCI/NH,) : 4 39 (MH*),248 

IR (KBr) : 3373,1600,1505,1363,1226 

1H MR (DMSO): 2.33 (s,3H); 2.50 (M. 10H) ; 2.97 (se,4H); 
3.27 (m.2H); 3.46 (se,4H); 3.73 (S.3H); 6.59 (s,2H>; 6.80 
10 (d,9.6Hz,lH); 7.07 (se.lK); 7.09 (d. 8, 5Hz. 1H) ; 7.42 
(se,2H); 7.51-7.53 (M. 2H) ; 7.73 < d . 6 . 3Hz , 1H) ; 7.92 
(d,7.8Kz,lH; ; 8.08 (d, 8 . 2Hz . 1H) ; 8.30 is.lH). 

i 

Melting point: 14 3°C 



15 



EXAMPLE 3 9 

N- [4-Methoxy-3- (4 -me thylpiperazin- 1 -yl > phenyl] -4- (2.3 
di f luorophene thyl ) piperazin- 1 -ylamide fumarate 




ron, poU nd 3 9a: 1 - (2 . 3 - di f luorobenzylcarbonyl ) -4 - ( tert - 
butyloxycarbonyDpiperazine 



Compound 39a is prepared according to the satr.e procedure 
2 0 *s that 



described for compouna 



wo / . -• - i •*< 1 

. u .,.aifl«orophenyl)ac:.tic arid U.O y. 

T^ 1); ^.erc-bucyloxycarbonylpiper^.ne , o. g. 

"• 8i ... , , g 5.91 mtnol); t rietnyinnune 

5 o ; aiCXoro^C-n. ». 1. . The cr.de roac^o » p o*. ; 
i.*p ..r^fied by flash chromatography witn a ,5/5/0.1) 

Mass obtained: 1.51 s (yield: 76%! 

. .... Ji)2 (M.6HI: 3.51 In.SHi ? 

10 IK NWR iCPcI.) : 

3.74 !s.2H! ; 7.03-7.13 (M. 3H) . 

esms ^ Sh .. 1 . t2 .3-difluoro b «nzylcarbonyl,pip.r.xin. 

co.oound 35b u Prepared according to the sa.e procedure 
"chat described for compound 2b from c.ne .o ow.ng 
coccouad 35a 11.519, 4.44 — «• crifluoro- 

1= acid fs dichloro«»th«.e (20 »l>. ^ c r « 

Uducr is purged by flash chr0m.ce9r.phy wrch a 
ilchloro.echane/.echanci/a^niu. hydroxrde 

mixture . 

20 N»« retained: 0.33 g (yield: 83%) 

j, mH <CDC1.» 1.76 (^4K); 3.45 (t . 5 . 1H*. 2H> . 3.5, 
<c.5.LKz.2K>; 3.71 (se.2H>; 7.00-7.05 ;M, 3H) 

Cos^LJicx L(2.3 -dif luorophenethyl , piperazine 

, 39c : 3 ..-oared according to the same procedure 

25 :~;':;:;^d 39b <o...*. 3.,,^,. 

. «; «i of a 1 M solution in tetrahyaro- 

aluminum hydride (5.5 ml a . 

furan. 5 . 5 :r.rr.o 1 » ; tec rahydrof uran (20 .1 , . ,he ciud. 



30 



™ f 'u "ou:'ified by flash chromatography with a 
di'ohioro.echane/mefhanol/a^oniu. hydrox.de 



mixture . 



PCT/FR97/00203 
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Mass obtained: 0.33 g (yield: 40%) : 

1H NMR (CDCl 3 ) ' 2.51-2.62 (M , 6H) ; 2 . 83 -2 . 95 (M, 6H) ; 

7.03 (M,3H) . 

~a *9 is prepared according to the 
£a5E9aB d^i= Compound U x P P ^ ^ from the 

5 same procedure as that descrx . 
£oll ow ing reagents: compound .*» o^g. ^ ^ 
butyllithium (O.S .1^ ; ^ 

0.74 mmol); compound 36d (0.20 g. , £ied by flash 

{u ran ««,-!». - ^.-^^^/J^-X/ 
L0 chromatography with a (95/b/x; 
ammonium hydroxide mixture. 

Mass obtained: 0.11 g (yield: 38%) 

This compound is dissolved in methanol and - - with 
Laric acid to give the correspond^ fumarate. T. 
15 latter is crystallized from ether. 

Elemental analysis for: C 25 H 3J N 5 0 2 F 2 -C,H 4 0,-2H 2 0 

„-7 u c 79- N 11.88; Experimental 
Calculated values: C 59.07; H 6.32, N 

values: C 57.94; H 6.44; N 11.44 
Mass (DCI/NH } ): 474 (MH+) , 248 , 227 
20 I* (KBr) : 3420,2948,1638,1511,1239 

(e -*m • 2 50-2.61 (M.10H); 2.87 
1H NMR (DMSO): 2.33 ^3H)^2^0 

. . i p n f-e.4H); 3. 40 ( se-r* H) ; 3 . 72 ts.JHJ, 
(Bf2 H)/ 2 ' 97 J D b °'; h H '' iH 7 To6-7.29 (M.5H); 8.27 (s.lH). 
(s,2H) ; 6.79 (d, 8.7Hz, 1H) , 

f ^ 

Melting point: 110°C 
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py&MPT.E 40 



•» ia methylpiperazin-l-yl>phenyll-4-(4 
N . t 4-Methoxy-3-(4-methyip p lamide fuB arate 

trifluoromethylphenethyDpipera.in-l-ylamid 





40 



10 



15 



20 



40a; 



(tert-butyloxycarbonyDpiperazine 



x - ( 4.trifluoromethylbcnzylcarbonyl) -4 



„ d 40a -^^^ r zitz 

rlagTs ."^^^P-V-ce^c ac, U ; 0 
reagents erC _ butyloxy carbonylpiperazine (0.91 g. 

4.90 mmol) ; 1 cere d r „™r«/l-3-ethvlcarbodiimide 

, (3 _dimeth y laminopropyl-^ etnyj.«- 
4.90 mmol); 1 M« * 4 . 90 mmol>; triethylam.ne 
hydrochlor.de (0.»« 3 _ d minopyri a in e (a spatula 

,0.34 ml. 4.90 mmol). 4 du-t V react ion product 

di f Chl d° r r C «a n : h ' chro^raphy with a CS/S/O.U 
^hyTIcltate^troteum ether/ammonium hydroxide mixture. 

Mas s obtained: * ^ ^0 «..«). 3.3S <m.4H, ; 

1H NMR ICDCl,): 1.45 (S.9H). 3.3" 

,.,»H), 3.79 (..2H1, 7. 33-7. SO (H,«H). 

£2EE2ua4jififei 1- ( 4-tri 1 luorome t h y l b -yl=ar b on y l,piper«- 

ine 

. 40b ig prepared according to the same procedure 
Compound 40b is prep* following 

^o^r-lhed for compound 215 trom 
as that described £ ^ ; fcrlfluoro . 

rr-lTTS/S-!^-- - ml,. «- crude 
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™,rified by flash chromatography with a 
CnoW* d^orolhane/methanoi/ammonium hydroxide 

mixture . 

Mass obtained: 1.0 g (yield: 95%) 

, „, , ,72 (t4.9Hx,2H)i 2.82 ( t . 5 . 2Hz , 2H> ; 

« «-»•"■•«• <se ' 2H,;7 - 33 

(m,2H) ; 7.57 (m,2H) . 

£2EE2aE4 _ i 0 ai X. U-trirluoromethylphenethyl.piperazine 

„ aoc is prepared according to the same procedure 
Compound 40= is prepa from che £ollouing 

10 a, that described for compo „ , lichiu m 

reagents, compound 40b (1.0 »• ^ teCrahydro . 

aluminum hydride (5. S ml ota 1 

— ' T::*;ied et r -Jlo^aphy with a 

r^r/i- 1 %irhlo £ retha y ne / methano l /ammonium hydroxide 

mixture . 

Mass obtained: 0.38 g (yield: 40%) 

, . i SB (se 4H>; 2.50 (se.4H>; 2.59 (m.2H); 
2.86 (m,2H); 2.92 (M.4H); 7.31 (m.2H>, 

~a 4 0 is orepared according to the 

Tscribed for compound 36 from the 
same procedure as that descn ? 

^TTS-TT^ solutfon in hexane, 
butyllithxum (1.0 1-1 of tetrahydro . 

1. 72 mmol); compound 36d (0.46 g. _, ified by flash 

t>u~ r^rnrie. product IS p u i l- liea uy 

turan (20 ml). The r i£ T£* omethane/methano l/ 
chromatography with a (92/8/1) 
ammonium hydroxide mixture. 



15 



20 



25 



Mass 



obtained: 0.17 g (yield: 24%) 



30 



h is dissolved in methanol and treated with 
rrLTcTd * ^responding lumarate. The 
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• ^rvcrallized from ether, 
latter is cryscain'= 



PCT/FR97/00203 



Elem entaa anaiysis for: C^O.F.-CH.O.-LIH.O 

^ c*? qc • u 6 16; N 11.27; 

emulated values: c 7* <• 
Experimental values: C 57.44. 

S Mass (DCI/NHj) : 506 (MH+) , 259 , 222 
IB fKBW: 3426.2917.1619.1502.1326 

XH NMR «-.»». »•« t: H i > '- ( sr4 1 H,; H ' 6 3 H 7; 

2 . 86 (tl7 .5„ Z 2H, - -;;; S d : 8 H 7H2 1„,.. 7.00 «se.lH„ 
(s 3H) ; 6-58 (s,2H); 6./» > u - H « 
V ' -o u -7 OH? 2H) ; 7.64 (a, 7 . yHZ, ^n. . 

7.07 (d,8.7Hz,lH); 7.48 (d, 7. 9Hz. 2H1 . 

8.28 (s,lH) • 
Melting point: 126°C 

^^-^ , (4 methY lpiperazin-l-yl)phenyl]-4-(2- 
N .[4-Methoxy-3-(4-methylpiP ^^.yU^de 
15 flU oro-3-trifluoro m ethylphenethyl)pxperazx 

fumarate 
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41 



A 41.. i.(2-£luoro.3.trifluoromethylbenzyl- 

Compound 41. is Prepared accordin, to the same procedure 
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- 96 - 

WO "'"^scribed £ or compound 3a from the blowing 
" that Auoro 3-tri £ luoro m e th ylp^n yl »ac et i= acid 

reagents: (2-fluoro butylox ycarbonylpiperazine 
una 13.51 mmol); 1-terc j i.ethvl- 

«.»;. »•« — • i -rT.Tr^r«» 

5 ca rbodiimide ^rTrJn' ; -a im ec hyl a m inop yri aine 

ethylamine (1-80 ml, he crude 

,-;r^ . dichloromethane (60 mu 

a (4/6) ethyl acetate/petroleum e.ne 

L0 Mass obtained: 4.70 g (yield: 89%) 

*n i« qu] • 3 43 (M,4H); 3.51 (Mm, 2H) ; 
Iff WMR (CDC1W: ^ '^^ (M . 1H> , 7.45-7.55 

3.62 (m.2H); 3.77 (s.2H), 7.20 

(M,2H) . 

*41b. l-(2.fluoro-3.trifluoromethylbenzyl- 
r^pniind 41b: XV** 
15 carbonyl) piper azine 

a 4ib is prepared according to the same procedure 
Compound 41b is prepa frQm the foll0 wmg 

as that described or comp ^ ? trlfluoro . 

rea9entS \rTirml) dichxoromethane (SO ml). The crude 
acetl c acxd (13 ml) chroma togra P hy with a 

20 Cr 0 /1) 1 %r:h^ m et h L/methanol/ammonium hydroxxde 
mixture. 

^ 71 a {yield: 96%) 
Mass obtained: 3.33 g vy-L 

^ ou\ • 7 20-7.26 (m,lH>. '• 3J - 

25 (m,2H) ; 3.76 (s,2H) , 

i=^ .fluure-3 tri-fTuor^e1:b y lph^hyrU 



rnmr^ iri<i 4 lex 
piperazine 

, , acc0 rding to the same procedure 
Compound 41c is P"7;; d c : C ; p ;: d nd 9 3 . £r om the Wl^ 
„ that described for ,. M «ol), Hthium 
30 reagents: compound 41b (2. 9 ion in e ther. 

aluminum hydride (14 ml o£ a 
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W ° 97/28141 , • JUde product is purified by 

14 mmol); ether (SO ml,. The crude p oromethane/ 
flash chromatography with a (95/5/ 
me thanol/ammonium hydroxide mixture. 

Mass attained: 1.67 g (yield: 65%) 

o u m 4H>- 2.65 (M.4H); 2.83 (M.2H); 
5 1H NMR (DMSO): 2 . 34 (H .4H U ^ 2H) . 

3.06 <m.2H); 7.31-7.35 (m.lH), 

, 41 is prepared according to the 

C ° mP :::" described for compound 36 from the 
same procedure as that descr 3 ^ . 

foll owing -agents: compound 41c (^^ ^ 
10 butyllithium (2.7 ml o ^ ? tetrahydro - 

4 .34 mmol); compound 36d (1. 9 ied by flash 

fur an (20 ml). T ^ f^^^dtchloromethane/methanol/ 
chromatography with a (95/5/1, 
ammonium hydroxide mixture. 

15 Mass obtained: 1.11 g (yield: 59%) 

j is disS olved in methanol and treated with 

■„ ^-vvQrallized from ether, 
latter is crystal j-j-^-c 

Elem e„ C al ^ysis tor: C ! .H„ N ,O i P.-C,H < O,-0. 29H; 0 

20 cai^ - T c « ... » ..... ■ 

Experimental values: C S6.42. m 



Mass fDCI/W "4 (MHO, 277. 248 
„ (KBr) : 3386.2953.2830.1648.1508.1333 



7~i ^ 2 44 (C.4.40 Hz, 4HI . 2.50 
1H mR <WSO>: 2.36 (s 3H, 2. ^ ^ _ 



25 (m, 2H) , 



39 (se , 4H) , 



8 

3 .72 



(t.7.40, 2H) , 2 
•? Qfl ( se , 3H) . ^ 

2 „ ,d,8.8 HZ, 1HI. 7.02-7.09 



2 . 59 

(t,7.4 Hz, 2H) , 

(s - 3hk ;:.\Thz. 6 ih>. 7. 6 o 7.70 

1H) , 8.28 (s, 1H) • 



(M, 2H) . 
(t,7.2 Hz, 
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Melting point: 124°C 



- 98 - 
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EXAMPLE 42 

N- [4-Methoxy-3- (4-methylpiperazin-l-yl)phenyl] -4-phen 
ethylhomopiperazin-l-ylamide fumarate 




5 Compound 42a; 1 - b en z y 1 c a rbony 1 - 4 - (tert-butyloxy- 
carbonyl) homopiperazine 

Compound 42a is prepared according to the same procedure 
as that described for compo-nd 2a from the following 
reagents: phenylacet ic acid (1.0 g, 7.35 mmol) ; l-trert- 

10 butyloxycarbonylhomopiperazine (1.47 g, 7.35 mmol); 
1- (3-dimethylaminopropyl) -3 -ethylcarbodiimide hydro- 
chloride (1.41 g, 13.51 mmol); t riethylamine (0.54 ml, 
7.35 mmol); 4 -dime t hylaminopyridine (a spatula tip); 
dichloromethane (60 ml). The crude reaction product is 

15 purified by flash chromatography with a (5/5/0.1) ethyl 
acetate/petroleum ether/ammonium hydroxide mixture. 



Mass obtained: 1.79 g (yield: 77%) 



1H NMR (CDC1 3 ): 1.45 (s,9H); 1.72 (m, 2H) ; 3.27 (m,3H); 
3.47-3.53 (M,4H); 3.65 (se,lH); 3.73 (s,2H); 7.24-7.33 
20 (M,5H). 

Compound 42b: 1-benzylcarbonylhomopiperazine 

Compound 42b is prepared according to the same procedure 
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as that described for compound 2b from the following 
reagents: compound 42a (1.76 g. 5.53 mmol); trifluoro- 
acetic acid (6 ml); dichloromethane (20 ml). The crude 
product is purified by flash chromatography with a 
5 (90/10/1) dichloromethane/methanol/ammonium hydroxide 
mixture . 

Mass obtained: 1.04 g (yield: 87%) 

1H NMR (CDClJ: 1.71 ( t . 6 . 0Hz , 1H) ; 1.81 ( t , 6 . 0Hz . 1H ) ; 
2.80 (m,3H); 2.95 ( t , 5 . 4Hz , 1H) ; 7.22-7.34 (M.5H). 

10 Compound 42c ; 1-phenethylhomopiperazine 

Compound 42c is prepared according to the same procedure 
as that described for compound 3a from the following 
reagents: compound 42b (1.01 g. 2.63 mmol); lithium 
aluminum hydride ( 7 ml of a 1 M solution in tetrahydro- 
15 furan, 14 mmol); tetrahydrof uran (20 ml). The crude 
product is purified by flash chromatography with a 
(90/10/1) dichloromethane/methanol/ammonium hydroxide 
mixture. 

Mass obtained: 0.43 g (yield: 46%) 

20 1H NMR (DMSO) : 1.84 (m, 2H) ; 2.66 (se.SH); 2.85 (se,lH); 
2.98 (M,4H); 7.07-7.37 (M f 5H) . 

Compound 42 ; Compound 42 is prepared according to the 
same procedure as that described for compound 36 from the 
following reagents: compound 42c (0.40 g, 1.56 mmol) ; 
25 butyllithium (1.2 ml o£ a i 5 M . snlur , ion i n heximeT Z 
1.87 mmol); compound 36d (0.63 g, 1.56 mmol); tetrahydro- 
furan (20 ml). The crude product is purified by flash 
chromatography with a (95/5/1) dichloromethane/methanol/ 
ammonium hydroxide mixture. 



30 



Mass obtained: 0.63 g (yield: 90%) 



100 
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This compound is dissolved in methanol and treated with 
fumaiic acid to give the corresponding fumarate. The 
latter is crystallized from ether. 



Elemental analysis for: C^H, 7 N 5 O ; -C 4 H 4 O 4 -0 . 6H 2 0 

Calculated values: C 63.47; H 7.28; N 12.34; 
Experimental values: C 63.63; H 7.50; N 12.34 

Mass (DCI/NH,): 452 (MH+ ) . 24 8 , 205 

IR (KBr) : 3408,1645,1497,1355,1230 
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1H NMR (DNSO) : 1.83 (se, 2H) , 2.33 (s,3H), 2.63 (se, 4H) , 

2.75 (se, 6H) , 2.79 (se, 2H) , 2.98 (se 4H> . 3.50 

(t,5.9 Hz, 2H) , 3.55 (se. 2H) , 3.73 (s, 3H) , 6.57 

(s. 2H) , 6.79 (d, 8.8 Hz, 1H) , 7.06 (se,lH); 7.10 
(d. 8.8Hz, 1H) ; 7.15-7.28 (M, 5H) , 8.00 <S, 1H) . 



Melting point: 131°C 

15 The derivatives of the present invention are potent 5KT.-, 
receptor antagonists as shown by binding studies and 
studies of antagonism of inhibition of adenylate cyclase 
(stimulated by forskolin) by a 5HT :: , agonist such as 
serotonin, sumatriptan or 5-CT, studies which were 

20 carried out on cloned human 5HT, rj and 5HT, M receptors. 

The human 5HT..„ and 5HT.., b receptors were cloned according 
to the sequences published by M. Hamblin and M. Metcalf, 
Mol. Pharmacol., 40. 143 (1991) and Weinshenk et al., 
Proc^Natl . Acad. Sci -^-a £, 3630 (1992) , ———— 



25 Transient transfection and permanent transfection of the 
genes for these receptors was carried out in Cos -7 and 
CHO-K. cell lines using an electroporator . 



The HeLa HA7 cell line expressing the human 5HT. A receptor 
was obtained from Tulco (Duke Univ., Durham. N.C., USA) 
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and cultured according to the method of Fargin et al., J. 
Biol. Chem. 264. 14848 (1989). 

Study of the binding of the derivatives of the present 
invention with the human 5HT :: , a , 5HT. ro and 5HT :A receptors 
5 was carried out according to the method described by 
P. Pauwels and C. Palmier (Neuropharmacology, 33, 67, 
1994) . 

The incubation media for these binding measurements 
comprise 0.4 ml of cell membrane preparation, 0.05 ml of 

10 a tritiated ligand [ [3H] -5CT (final concentration: 2 nM) 
for the 5HT :r- and 5HT irt receptors and [3H] -SOH-DPAT 
(final concentration: 1 nM) for the 5HT, A receptor] and 
0.05 ml of the molecule to be tested (final concentra- 
tions of 0.1 nM to 1000 nM) or 10 pM (final concentra- 

15 tion) of seretonin ( 5HT,-., and 5HT :rb ) or 1 mM (final 
concentration) of spiroxatrine ( 5HT- A ) . 

Study of the inhibition of the formation of cyclic AMP 
(stimulated by forskolin) mediated by the human 5HT ;r , and 
5KT iVt . receptors was carried out in cells transfected with 
20 the receptor according to a technique previously 
described (P. Pauwels and C. Palmier, Neuropharmacology, 
33, 67, 1994 ; Cell. Pharmacol. 2, 183, 1995; Cell. 
Pharmacol. 2, 49, 1995; Eur. J. of Pharmacol. (Mol. 
Pharm. ) 290, 95, 1995) . 

25 The novel compounds derived from arylpiperaz ines which 
are included in the present invention are potent and 
selective 5HT-, receptor antagonists and exhibit the 
advantaye uf being particularly select i ve Ear r nr> hum a 5 1 
5HT-- receptors in particular compared with the 5HT ;A , 

30 5HT U ., 5HT.,, ot. , a. and D, receptors. 

The derivatives of the present invention are, in addi- 
tion, capable of inhibiting the contraction induced by 
5-hydroxytryptamine in rabbit saphenous vein rings and of 
antagonizing the inhibition induced by 5 -carboxamido- 
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tryptamin (5CT) at the level of the release of serotonin 
in guinea-pig brain sections. These two pharmacological 
models are generally recognized as being particularly 
relevant in the functional characterization of the 5HT. : , 
receptors and, in the case of the products of the present 
invention, make it possible to demonstrate their antagon- 
istic activity at the level of these receptors. 

The derivatives cf the present invention are distin- 
guished without ambiguity from the prior art by their 
novel chemical structure but also by their biological 
profile. Indeed. comparison of the products of the 
present invention with the closest prior art (Patent 
Application FR 9408981) demonstrates unexpectedly the 
superiority of the products of the present invention as 
illustrated by the following comparative study (Table 1). 



Table 1 




Z, — N 




N 



rxx 

OCH 





Ki 


(nM) 






lDc* 


1D0 


1A 


Z. is omitted* 


340 


18 


450 


Z = CH , - CH * * 


2 . 1 


1 . 9 


3500 











♦Compound claimed in patent application FR 9408981 

* 'Compound claimed in the present invention (Example 1) 

The comparison described above demonstrates, by way of 
illustration, that the products of the present invention 
exhibit the advantage of having a better affinity and a 
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better selectivity in particular towards the 5HT. A recep- 
tor, at the level of the 5HT :: , receptors and in particular 
at the level of the 5HT :: , t receptor. These novel and 
unexpected properties of the 5HT... antagonists claimed in 
5 the present invention make them particularly advantageous 
and useful for the treatment of patients suffering from 
disorders in the central nervous system. As a result, the 
present invention also comprises a method for treating 
such patients, which method uses the administration of an 

10 active dose of a compound corresponding to the general 
formula (I) . Studies of antagonistic activity at the 
level of the cyclase mediated by the 5HT, ra and 5HT u , t , 
receptors demonstrate, moreover, that the illustrative 
example of the prasent invention presented in Table 1 

15 aiove is a potent and silent antagonist, both of the 
SHT :V , but also of the SHT-v, receptor. These properties 
•jlearly demonstrate the unique biological characteristics 
of the derivatives of the present invention, in parti- 
cular if these data are compared with the data obtained 

20 with the derivative GR-127935 which, under the same 
conditions, dppears as an agonist of the human 5HT :: , t 
receptor (cf. Pauwels and Colpaert, Neuropharmacol . , 34* 
235, 1995) . 

Moreover, the derivatives of the present invention are 

25 also capable of controlling the growth and proliferation 
of C.,- type glial cells transfected with the gene for the 
5HT - v receptor and with th<? gene for 5HT :: .. t receptor, 
stimulated with a hormonal mediator such as serotonin. By- 
way of example, the examples the present invention 

30 inhibit the incorporation of labeled thymidine 
(stimulated with 0.1 /iM sumatriptan) with* an CI... of 10 to 

100 — nH — (method described by P. Pauwels — er — a±r- f — — crfr- 

Neurochemistry, in press) . As such, the derivatives of 
the present invention therefore also find their 

35 usefulness in the treatment of cancers and other- 
disorders linked to cell proliferation. 

Pharmaceutical compositions containing, as active ingred- 
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ients, a compound of general formula (I) or a physiologi- 
cally accept able salt, of a compound of formula (I) 
combined with one or more therapeutic agents, such as, 

for example, antidepressants such as tricyclic aritide- 
5 pressants '.for example amitrypty 1 ine , clomipramine, 
desipramine, imipramine), monoamine oxidase inhibitors 

(for example isocarboxazide, moclobemide . phenelzine or 
tranylcyciopramine) , inhibitors of serotonin reuptake 

(for example fluv -mine, sertraline, fluoxetine, 
10 paroxetine or citalo m) , inhibitors of serotonin and 
noradrenaline reuptake (for example mi inacipran) , or a., 
antagonists (for example mianserin, mirtazapine. 
setiptiline, idazoxan, effaroxan. f luparoxan) . should 
also be considered as being included in the present 
15 invention. 

The derivatives of the present invention or their physio- 
logically acceptable salts may also be administered in 
the form of pharmaceutical compositions, in combination 
with an antagonist of the 5HT :A receptor (such as, for 
20 example, pindolol, WAY 100135, UK-301 or WAY 100635). 
This combination is also included in the present inven- 
c ion . 

The subject of the present invention is also the pharma- 
ceutical compositions containing, as active ingredient, 
25 a compound of general formula I or one of its salts 
acceptable for pharmaceutical use, mixed or combined with 
an appropriate excipient. These compositions may take, 
for example, the form of solid or liquid compositions, of 
emulsions, lotions or creams. 

"To As solid compositions for oral administration, tablets, 
pills, powders (gelatin capsules, cachets) or granules 
may be used. In these compositions, the active ingredient 
according to the invention is mixed with one or more 
inert diluents, such as starch, cellulose, sucrose, 
35 lactose or silica, under an argon stream. These composi- 
tions may also comprise substances other than diluents. 
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for example one or mote lubricants such as magnesium 
stearate or talc, a coloring, a coating (sugar-coated 
tablets) or a glaze. 

As liquid compositions for oral administration, pharma- 
ceutical^ acceptable solutions, suspensions, emulsions, 
syrups and elixirs containing inert diluents such as 
water, ethanol. glycerol, vegetable oils or paraffin oil 
may be used. These compositions may comprise substances 
other than diluents, for example wetting, sweetening, 
thickening, flavoring or stabilizing products. 



Sterile compositions for parenteral administration may be 
preferably solutions which are aqueous or nonaqueous, 
suspensions or emulsions. As solvent or vehicle, it is 
possible to use water, propylene glycol, polyethylene 

15 glycol, vegetable oils, in particular olive oil. 
injectable organic esters, for example ethyl oleate or 
other suitable organic solvents. These compositions may 
also contain adjuvants, in particular wetting, isoton- 
izing, emulsifying, dispersing and stabilizing agents. 

20 The sterilization may be carried out in several ways, for 
example by asepticizing filtration, by incorporating 
sterilizing agents into the composition, by irradiation 
or by heating. They may also be prepared in the form of 
sterile solid compositions which may be dissolved at the 

25 rime of use in sterile water or any other injectable 
sterile medium. 

The compositions for rectal administration are supposi- 
tories or rectal capsules which contain, in addition to 
the ar n» a r oriiirf- e xcioients s u ch as cocoa butter, 
3 0 semisynthetic glycerides or polyethylene glycols. 

Compositions for topical administration may be, for 
example, creams, lotions, collyria, collutoria. nasal 
drops or aerosols. 



The doses depend on the desired effect, the duration of 
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treatment and the route of administration used; they are 
generally between 0.001 g and 1 g (preferably between 
0.005 g and 0.25 g) per day, preferably by the oral route 
for an adult with unit doses ranging from 0.1 mg to 
5 500 mg of active substance, preferably from 1 mg to 
50 mg. 

In general, the doctor will determine the appropriate 
dosage according to the age, weight and all the other 
factors specific to the subject to be treated. The 
10 following examples illustrate compositions according to 
the invention [in these examples, the term "active 
component" denotes one or more (generally one) of the 
compounds of formula (I) according to the present 
invention] : 



15 Tablets 

They can be prepared by direct compression or via wet 
granulation. The direct compression procedure is pre- 
ferred but it may not be suitable in all cases depending 
on the doses and the physical properties of the active 
20 component. 



A - By direction compression 



mg for 1 tablet 
10.0 



active component 
microcrystalline cellulose B.P.C. 89.5 
-25 magnesium stearate 



0.5 



100 .00 



30 



The active component is passed through a sieve with a 
mesh opening of side 250 ptn, mixed with the excipients 
and compressed with the aid of 6.0 mm dies. It is poss- 
ible to prepare tablets exhibiting other mechanical 
resistances by modifying the compression weight with the 
use of appropriate dies. 
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B - Wet granulation 



107 - 



active component 
lactose Codex 
starch Codex 

pregelatinized corn starch Codex 
magnesium stearate 

Weight at compression 
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mg for one tablet 
10.0 
74,5 
10.0 
5.0 
0.5 
100.0 
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15 



The active component is passed through a sieve with a 
mesh opening of 250 /im and mixed with lactose, starch and 
pregelatinized starch. The mixed powders are moistened 
with purified water, converted to the granule state, 
dried, sieved and mixed with magnesium stearate. The 
lubricated granules are tableted as for the direct 
compression formulas. A film coating may be applied to 
the tablets by means of appropriate film- forming 
materials, for example methyl cellulose or hydroxypropyl 
methyl cellulose, according to conventional techniques. 
The tablets may also be coated with sugar. 



20 Capsules 

active component 

starch 1500 
magnesium stearate Codex 
25 Filling weight 



mg for one capsule 
10.0 
89.5 
0.5 
100.0 



a form of directly compressible starch obtained from 
the company Colorcon Ltd, Orpington, Kent, Great 
Britain. 



The active component is passed through a sieve with a 
30 mesh opening of 250 firn and mixed with the other sub- 
stances. The mixture is introduced into No. 2 hard 
gelatin capsules on an appropriate filling machine. It is 
possible to prepare other dosage units by modifying the 
filling weight and, when necessary, by changing the size 
35 of the capsule. 
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Syrup 

active component 
sucrose Codex 
glycerin Codex 
buffer 
flavoring 
coloring 
preservative 
distilled water 
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mg per dose of 5 ml 

10.0 
2750.0 
500.0 

) 
) 

) q. s . 

) 

5.0 



15 



The active component, the buffer, the flavoring, the 
coloring and the preservative are dissolved in a portion 
of the water and glycerin is added. The remainder of the 
water is heated to 80°C and the sucrose is dissolved 
therein and then cooled. The two solutions are combined, 
the volume is adjusted and mixed. The syrup obtained is 
clarified by filtration. 



20 



Suppositories 
active component 
'Witepsol H15 



balance to 



10.0 mg 
1.0 g 



trademark 
Pharmacopeia 



for Adeps Solidus of the European 



A suspension of the active component is prepared in 
Witepsol H15 and introduced into an appropriate machine 
25 with 1 g suppository molds. 

Liquid for admi nistration bv the intravenous route 
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active component 

water for injection Codex balance to 



g/i- 

2.0 
1000.0 



Sodium chloride may be added to adjust the tonicity of 
the solution and to adjust the pH to the maximum stabil- 
ity and/or to facilitate the dissolution of the active 
component by means of an acid or a dilute alkali or by 
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adding appropriate buffer salts. The solution is pre- 
pared, it is clarified and it is introduced into vials of 
appropriate size which are sealed by melting the glass. 
The liquid may also be sterilized for injection by 
5 heating in an autoclave according to one of the accept- 
able cycles. It is also possible to sterilize the sol- 
ution by filtration and to introduce into a sterile vial 
under aseptic conditions. The solution may be introduced 
into the vials under a gaseous atmosphere. 

10 Cartridges for inhalation 

g/cartridge 

micronized active component 1.0 
lactose Codex 3 9.0 

The active component is micronized in a fluid energy 
15 grinder and converted to fine particles before mixing 
with lactose for tablets in a high-energy mixer. The 
pulverulent mixture is introduced into No. 3 hard gelatin 
capsules in an appropriate encapsulating machine. The 
content of the cartridges is administered wi*;h the aid of 
20 a powder inhaler. 

Pressuriz ed aerosol with metering valve 

mg/dose for 1 can 

micronized active component 0.500 120 mg 

oleic acid Codex 0.050 12 mg 

trichlorof luoromethane for 22.25 5.34 g 

25 pharmaceutical use 

dichloroair luoromethane for 60 . 90 14 . 62 g 

pharmaceutical use 



The active component is micronized in a fluid energy 
grinder and converted to fine particles. Oleic acid is 
mixed with trichlorof luoromethane at a temperature of 10- 
15°C and. the micronized drug is introduced into the 
solution with the aid of a mixer featuring a high shear- 
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ing effect. The suspension is introduced in a measured 
quantity into aluminum aerosol cans on which appropriate 
metering valves delivering a dose of 85 mg of the suspen- 
sion are fitted; the dichlorodif luoromethane is intro- 
duced into the cans by injection through the valves. 
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1. Compounds corresponding to the general formula (I) 




in which: 

Ri represents a hydrogen or a linear or branched alkyl 
5 comprising from 1 to 6 carbon atoms, 
Z 2 represents 0, NH, CH 2 0 or CH 2 NH, 

R 2 and R } , which are identical or different, represent a 
hydrogen or a group chosen from a linear or branched 
alkyl, an alkoxy, thioether, nitrile, trif luoromethyl or 
10 halogen (F, CI, Br, I), or, R 2 and R,, when they are 
adjacent, taken together, form a 5- or 6-membered ring so 
as to constitute, for example, a naphthyl, a tetrahydro- 
naphthyl, a benzopyran or a benzodioxane , 
X-Y represents NCH 2 , CH-CH 2 , C=CH, N or NCH 2 CH 2 , 
15 Z 1 represents -(CH 2 )„-, -(CH 2 ) n CO-, -CO-, -CO{CH 2 ) n -, 
-S0 2 -, -S0 2 (CH 2 ) n -, -0(CH 2 ) n -, -0(CH 2 ) n CO-, -OCO-, 
-NH(CH 2 ) n -, -NH(CH 2 ) n CO-, -NHCO-, -NHCO (CH 2 ) n - . 

-NH(CH 2 ) n S0 2 -, -NHS0 2 -, -NHS0 2 (CH 2 ) n - , -CH=CHCO-, -CCCO- 
-(CH 2 ) n SO : -, -0(CH 2 ) n S0 2 - . 
20 In the specific case where X-Y represents CH-CH,, Z x may 

also represent -Q-, 

-NH-, -CONH-, -S0 2 NH-, -OCONH- , -NHC00-, NHCONH- 
-(CH 2 ) n NH-, -(CH 2 ) n O-, -CO(CH 2 )„NH-, -NH(CH 2 ) n 0-, 

- NH ( CH 2 ) n NH - , -0(CH 2 ) n NH-, -0{CH,) n 0-, -CO(CH 2 ) n O-, 

25 -S0 2 (CH 2 ) n NH-, -S0 2 (CH 2 ) n O-, - ( CH 2 ) n S0 2 NH - . - ( CH 2 ) n CONH - , 
-0(CH 2 ) n S0 2 NH- , - O ( CH 2 ) „C0NH - , - NH ( CH 2 ) n S0 2 NH - , 

-NH(CH 2 ) n CONH-, -NHCO(CH 2 ) n NH-, - NHS0 2 ( CH 2 ) n NH - in which n 
represents an integer between 1 and 6, 
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In the specific case where X-Y represents CH-CH 2 or C=CH, 
Z x may also represent -CH=CH- , -CC-, 

Ar x represents an aromatic residue (phenyl, naphthyl or 
pyridyl) which may be variously substituted, for example, 
with one or more groups chosen from a linear or branched 
alkyl comprising from 1 to 6 carbon atoms, a trifluoro- 
methyl, a trif luoromethoxy, a 2, 2, 2-trif luoroethyl, a 
phenyl, a benzyl, a cycloalkyl comprising from 3 to 7 
carbon atoms, a hydroxyl, a thiol, an alkoxy (0R 4 ) , 
thioether (SR 4 ) , a nitro (N0 2 ) , a nitrile (CN) , an amine 
(NH 2 or NR 4 R 4 ' ) , an amine derivative (NHCOR 4 , NHS0 2 R 4 , 
NHCONR 4 R 4 ' , NHC0 2 R 4 , NHS0 2 NR 4 R' 4 ) , a halogen (fluorine, 
chlorine, bromine or iodine) , a carbonyl (COH, COR 4 , 
COOR 4 , CONR 4 R' 4 ) or a heterocycle which may be » opt ionally 
substituted such as a 5-membered heterocycle which may 
contain from 1 to 4 heteroatoms chosen from oxygen, 
sulfur or nitrogen or with two substituents on adjacent 
carbons which may form a ring with the aromatic residue 
to which they are attached, or alternatively the residue 
Ar-Z x represents a tetrahydronaphthyl whose bonding with 
X uses a saturated carbon, 

R 4 represents a linear or branched alkyl residue com- 
prising from 1 to 6 carbon atoms, R' 4 represents a hydro- 
gen or a linear or branched alkyl residue comprising from 
1 to 6 carbon atoms, 

and their salts, hydrates, solvates and bioprecursors 
which are physiologically acceptable for therapeutic use, 
the compounds of general formula (I) being provided in 
the form of geometric and optical isomers and in racemic 
form. 

2. Compounds according to Claim 1, characterized in 
that th e y CQ r^espond-^tro- the g e neral formula r an 
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R 



Arr-Z— X 






(la) 



3 . 

5 

4 . 
5. 

10 6. 
7. 

15 8. 



in which Ar,, Z lt X-Y, Z 2 and R t are as defined in 
Claim 1 and R 2 represents a hydrogen, a methyl, a 
methoxy or a chlorine. 

Compounds according to Claim 1, characterized in 
that Z, represents 0 or NH. 

Compounds according to Claim 1, characterized in 
that Z, represents CH 2 0 or CH,NH. 

Compounds according to Claim 1, characterized in 
that X-Y represents N-CH 2 . 

Compounds according to Claim 1, characterized in 
that X-Y represents CH-CH 2 or C=CH. 

Compounds according to Claim 1, characterized in 
that Z, represents (CH 2 ) n , CO(CH,) n , SO,(CH,) n . 0(CH 2 ) n , 
NH(CH 2 ) n or NHCO(CH 2 ) n . 

Compounds according to Claim 1, characterized in 
that Z t represents (CH 2 ) n C0, CO, 0(CH 2 )nC0, NH(CH 7 ).C0 
or CH=CHC0. 

Compounds according to Claim 1, characterized in 
that Z, represents S0 2 , (CH,) n S0 2 , 0(CH,)nS0 2 or 
MH(CH 2 ) n S0 2 . 



10. Compounds according to Claim 1, charactet i zed in 
that X-Y represents CH-CH 2 and Z l represents O, NH, 
CONH, S0 2 NH, OCONH, NHCOO, NHCONH, (CH 2 ) n NH, (CH 2 ) n O, 
NH ( CH, ) r p , O ( CH 2 ) ;; NH NH ( CH 2 ) n NH , CO ( CH 2 ) R NH or 
CO(CH 2 ) n O. 



11. Process for preparing the compounds of formula (I) 
in which Ar x , Z lt X-Y, R l# R, and R, are as defined 
above and Z 2 represents CH 2 0 or CH fc ,NH , characterized 
in that an intermediate of formula (II) 



Ar r 2 f 




(ED 



10 



in which Ar l0 Z, and X-Y are as defined above and Y' 
represents a leaving group such as a halogen 
(chlorine or bromine) , a tosylate, a mesylate or a 
triflate, is condensed with an arylpiperazine of 
general formula III 



HX 




(HI) 



15 in which X' represents O or NH, and R : , R 2 or R, are 

as defined above in the presence of an organic or 
inorganic base. 



12. Process for preparing the compounds of formula (I) 
in which Ar lt Z x , X-Y are as defined above and Z 2 
20 represents O or NH, characterized in that an inter- 

mediate of formula (III) as defined in Claim 11, and 
an arylpiperazine of formula (IV) 
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Y 



(IV) 



in which Ar l# Z, and X-Y are as defined above, are 
condensed with an electrophile of formula (XII) 



o 



(XII) 



in which X- and X r represent a leaving group such as 
a halogen (in particular chlorine), an o-alkyl group 
(in particular the OCCL 3 group), a • succinimyl , 
phthalyi or imidiazolyl . 

13. Process for preparing the compounds of formula (I) 
in which X represents a nitrogen, characterized in 
that an intermediate of formula (XXXI) 




(XXXI) 



in which R, , R.., R, and Z 2 are as defined above and 
x - v r eprese nts N, N- C H ? or NCIUCHj, is -co n d ensed w i-t-h. 
an electrophile of formula (XVII) 

Ar, - Zj - L (XVII) 

in which Ar t and Z, are as defined above and L 
represents a leaving group the choice of which as 
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well as the choice of the experimental conditions 
(for carrying out the condensation) will depend on 
the nature of Z x . 

14. Process for preparing the products of formula (I) in 
5 which Ar : , X-Y, Z : , Z 2 are as defined above and R : 

represents a hydrogen, characterized in that a 
compound of formula (I) in which R, represents a 
t -butoxycarbonyl is hydrolyzed in acidic medium, 

15. Pharmaceutical compositions containing, as active 
10 ingredients, a compound according to one of Claims 

1 to 10, in combination with an acceptable pharma- 
ceutical vehicle, as medicaments. 

16. Pharmaceutical compositions containing, as active 
ingredients, a compound according to one of Claims 

15 1 to 10, in combination with an acceptable pharma- 

ceutical vehicle, for both the curative and 
preventive treatment of depression and of obsessive 
compulsive disorders or disturbances. 

17. Pharmaceutical compositions containing, as active 
20 ingredients, a compound according to one of Claims 

1 to 10, in combination with an acceptable pharma- 
ceutical vehicle, for both the curative and 
preventive treatment of anxiety and of panic 
attacks, of schizophrenia, of aggressiveness, of 
25 bulimia, of alcoholism, of pain and of neuro- 

degenerative diseases such as Parkinson's or 
Alzheimer' s diseases . 



~~ " TIT Pharmaceutical compositions containing, as active 
ingredients, a compound according to one of Claims 

30 1 to 10, in combination with an acceptable pharma- 

ceutica] vehicle, for both the curative and preven- 
tive treatment of cancers. 



19. Pharmaceutical compositions according to one of 



Claims 13 to 16, characterized in that they contain, 
in addition, at least a second combined active 
ingredient, endowed with antidepressant properties, 
in particular MILNACIPRAN and/or a 5HT 1A antagon- 
ist . 
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SECTION V 



Reference is ma 



de to the following documents 



1) 



2) 



Dl : 


WO- A- 


9 


602 525 


D2 : 


EP-A- 


0 


524 146 


D3 : 


EP-A- 


0 


606 824 


D4 : 


EP-A- 


0 


533 266 


D5 : 


EP-A- 


0 


533 267 


D6 : 


EP-A- 


0 


533 268 


D7 : 


GB-A- 


2 


273 930 


D8 : 


WO-A- 


9 


415920 


D9 : 


WO-A- 


9 


504 729 


D10 : 


WO-A- 


9 


506 044 



The subject of the present claims is novel in rela- 
tion to Dl. because Z : cannot represent a single 
bond for the claimed derivatives of formula (I). 
The subject of the present claims is novel in rela- 
tion to D2 and D3 because for the derivatives of 
formula (I) disclosed in these documents, the nitro- 
gen atom attached to R, cannot form a piperazinyl 

The subject of the present claims is novel m re.a- 
tion to D4-D10 because these documents do not dis- 
close derivatives containing an amide bond witn a 
cyclic amine such as piperazine. piperidine, tetra- 
hydropyridine, pyrrolidine or homopiperazme . 

The subject of the present claims is therefore novel 
in relation to the documents cited in the search 
report (Article 33(2) PCT) . 

The technical problem underlying the present appli- 
c ar ^n cxmlsi be seen as the provision of new com- 



pounds having affinity tor che 5 



•HT- receptor, 



However, the technical problem forming the basis of 
an application can only be taken into account for 
discussing an inventive step if it is effectively 
solved by the subject claimed. 
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However, at this stage of the exa.inac ion procedure 
u is not create that P-»«^ ^ ^ ^ . 
subiect of the claims is a solution to 

^problem. It is *nown in P**™^^^" 
particular in the field of receptors, that certain 

«„ minor, structural modif icatxons in a molecule 
result in a radical modification of the effect, 
cons-qu-ntly. it is not credible on the basis of a 
at gle tea/ .see pa 3 e 107 of the present app - 
ti ,i, .hat oractically all the compounds of claims 
of a very wide scope, including moreover expressions 
ich L not limited in their scope such as 
™tic residue" "which may be variously subscx- 
C uted". are solutions to the technxcal problem as 

defined above. ..awl" 
Even with a claim 1 limited to a meaning of aryl 

r ed to phenyl, naphthyl or pyridyl whxch may 
Z optionally substituted with substitutes given »y 
way of illustration in Claim 1. it could not be made 
"edible that practically the entire subject clawed 
is effectively a solution to this technical problem. 

i cruly no't evident from the data of the present 
spoliation as well as from the documents "ted Dl 
dJ-.DIO disclosing S-HT1D antagonists whxch would be 
che claimed compounds not being of formula <Ia. 
which are solutions to the technical ^ b ^. 
The technical problem is therefore to be 
m ore broadly, for example the provision of pro* « S 
not necessarily having a pharmacological ec.xvxty^ 
The examiner is satisfied that practically the 
entire subject of the present claims xs a solutxon 
to this technical problem. 

However, there is no technical prejudice to the 
synthesis of the claimed compounds which may be 
prepared by conventional methods. 

The subject of the present claims therefore lacKs an 
inventive step (Article 33(3) PCT) . 
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SECTION VIII 



The expression "biological precursor" is not clear i 
scope (Article 6 PCT) . 

A reference to the claims of products should be i 
duced into the claims of process 12-14. 
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